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CJIOBO PEJAKTOPA

OuepesHON HOMED HALIETO XKy PHAIA
BBIXOIUT HAKAHYHE BBICTABKU
«Hedreras 2010», koTOpas obenjaer
CTATh BIIEYAT/IAIONM COOBITUEM 1
CO6pPATh PEKOPAHOE YUCIIO YIACTHUKOB,
CpEeAr KOTOPBIX OYAYT U CIIELINAJIUCTBI,
3aHATBIE B OOJIACTH KOJITIOOMHTOBBIX
TEXHOJIOTUH U BHYTPUCKBAXKUHHBIX
padoTt. OJHAKO CTOIb MACHITAOHBIE
MEPOMNPUATHS HE BCETA ITPEIOCTABIISIOT
BO3MOXHOCTbD ITOJIHOLIEHHOT'O OOMEHA
MHEHHUSIMU IO KOHKPETHOMH, JOCTATOYHO Y3KOI, TPOOIEMATUKE.

C 3TOU TOYKHU 3PEHUA HAMHOI'O IIPHUBJIEKATE/IbHEE
OTpacieBble BCTpeun. Haserocn, Bam OyieT MTHTEPECHO
O3HAKOMMTBCS C TEOPETUYECKUMHU U IPAKTUYECKUMU
HU3BbICKAHMAMHU U TEXHUYECCKMMH HOBUUHKAMM, KOTOprC
OBUIM NIPEACTABICHBI HA KOH(EPEHIINU 1 BEICTABKE 1O
KOJITIOOUMHI'OBBIM TEXHOJIOTUSAM U BHYTPUCKBAXKUHHBIM
pPadboTaM, KOTOPAsi COCTOSLIACh 23—24 MmapTa B Byien/ce,
CHIA. ITogpOOHBIF MaTEPHUAI OO 3TOM COOBITUH U CTATBU
YYACTHHUKOB Bbl HAMJIETE HA CTPAHUIAX HOMEPA «BK»,

KOTOPBIM JEPKUTE B PyKaX.

Kondepennu, Ha MO B3IVIA, ABJIAIOTCSI OYECHb BAXKHOM
COCTABJIIONIEN TPO(PECCUOHAIBHOTI'O CTAHOBIEHUS
CHEHAINCTA HAmEro npoduist. Tam, rae CoOuparoTcst
€IMHOMBIIIJIEHHUKH, UJIET UHTEHCUBHBIN OOMEH
MHEHHAMH, BCIBIXUBAIOT JKAPKUE CIIOPDI, — TAM BO3HUKAET
MUTATEIbHAS CPE/lA, HA KOTOPO pacTyT HOBBIE UzicH. BcTpeun
PO ECCUOHAIIOB NPEAOCTABISAIOT YHUKAJIBHYIO BO3MOXHOCTD
OO60TaTUTb CBOH 3HAHUS U HABBIKY, TOAHATLCS HAJl OYTHUYHOM
CY€ETOM, HaJ] COOCTBEHHBIM OIBITOM U B3IVIAHYTh HA HETO KAK
OBI C BBICOTBI ITUYBLETO NTOJIETA, YTOOBI yBUJIETD ITTABHOE U HE
3aMETUTh BTOPOCTENIEHHOE.

Ha cBoM BCTpeYM COOMPAIOTCA yYEHbIE BCEX TPOMUIIEL,
MHCATENH, BPAYU, APXUTEKTOPBL, AU3ANHEPDL, IPOrPAMMUCTHI —
BCE, KTO PEAIUIYETCA B IIPOPECCUAX, YCTPEMIIAIONIIX MUD
BIIEpEZ, B OyayIiee.

TpyaHO NEPEOLIEHUTDb 3HAYEHHE ITPOPECCUOHAIBHBIX
BCTPEY U JIJIS CIIELTUAINCTOB B OOIACTH KOJITIOOMHI'OBBIX
TEXHOJIOTUH U BHYTPUCKBAKUHHBIX PAOOT. ByasieH1c, AGEpAnH,
MoOCKB2 — a/ipeca HAaTUX KOH(EPEHIINN. Pa HATOMHUTD
JIOPOTUM YHUTATETIAM, YTO XKYPHAJI «BpeMs KONTIOOUHIA»
coBMeCTHO C ICOTA n LIPKT BBICTYTIAET OPraHU3ATOPOM
11-¢1 MexX1yHapOJHOM HAyYHO-IIPAKTUYECKON KOH(PEPEHIINU
«KONTIOGMHTOBBIE TEXHOJIOTUH U BHYTPUCKBAKUHHBIE PAOOTHI.
Meponpusitue cocroutcst 15-17 centsaopsa 2010 roga B MOCKBE.
AKIIEHT TEMATHKH OyJIET CIEIaH Ha KOJITIOOMHIOBOM OypEHNH
Y CAMBIX IEPEJJOBBIX TEXHOJIOTUAX BHYTPHUCKBAKUHHBIX
padort. ITogpo6HOCTH — HA HAIIIEM CafiTe Www.cttimes.org,
crpanuna «Koudepenuys».

AMEPHKAHCKHE CIIEITUAIMCTDI C HETEPIIEHUEM XKy T BCTPEYU
CO CBOMMH KOJJIETAMH, PA6OTAIOINMHU IO JPYT'YIO CTOPOHY
OK€aH4. MBI TOTOBBI NOAEINTHCS BCEM, YTO 3HAEM. [IpucpuianTte
CBOM BOIIPOCHI U TEMBI JIJI1 OOCYK/JIEHHUS IO 4JIPECY:
cttimes@cttimes.org . OpraHn3aTopbl KOHPEPEHIIUU
MIOCTAPAIOTCS YUECTD BCE 3AIBKH U IOXKEJIAHUS.

J10 CKOPO 1, HAZICIOCh, TIJIOIOTBOPHOM BCTPEYMN.

Por KJIAPK

EDITORIAL

Our current issue is published prior
to ‘Neftegaz 2010’ Exhibition, an event
promising unforgettable impressions and
record attendance, with experts in coiled
tubing technologies and well intervention
among its participants. However, it is not
typical of such large-scale activities to
provide opportunities for detailed problem-
oriented discussions on specific issues.

Branch meetings are of much more value
to this effect. We believe you will find it useful
to get an insight in the theoretical research, practical
results and advanced technologies presented at the
Coiled Tubing and Well Intervention Conference
and Exhibition held in March, 23-24 in Woodlands,
USA. This issue of the Coiled Tubing Times will
introduce you to comprehensive reports on the
event and articles by its participants.

I consider conferences essential for further
professional development of our experts. Whenever
like-minded people meet, they will engage in a
thoroughgoing exchange of opinions and heated
debates, with new ideas flourishing on this fertile
soil. Such gatherings present a unique chance for
experts to enrich their knowledge and broaden
their skills, to rise above the daily grind and get
a bird’s eye view of their own experience, with
everything of importance falling into perspective
and minor things put aside.

Representatives of all sciences, as well as writers,
doctors, architects, designers, and programmers
have their meetings in order to gather those who
found themselves in their sphere and keep on
pushing the world to future.

Meetings held for coiled tubing and well
intervention experts are also hard to overestimate.
Woodlands, Aberdeen, Moscow became venues for
our conferences. It is a pleasure for me to remind our
readers that the Coiled Tubing Times together with
the ICOTA and CTTDC (Coiled Tubing Technologies
Development Center) is one of the promoters of
the 11% International Scientific and Practical Coiled
Tubing and Well Intervention Conference. Itis to be
held on September 15-17, 2010 in Moscow.

It will focus on coiled tubing drilling and advanced
well intervention technologies. You may find
further details on the Conference page at our site
www.cttimes.org.

American experts are looking forward to meeting
their colleagues from over the ocean. We are ready
to share all our knowledge. We expect you to send
your questions and topics for discussion at:
cttimes@cttimes.org . The conference promoters
will make their best to take into account all your
requests and proposals.

Hoping for all of us to meet soon and find our
meeting fruitful.

Ron CLARKE
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r'OCTh HOMEpPA

NOBbLIWEHMNE JOPOEKTUNBHOCTA
BbIrOAAHO BCEM

ENHANCED EFFICIENCY WILL
BRING BENEFITS FOR ALL

B py6pure 4 ocme Homepa» ebicmynaem,/[36uo bpebrep, suye-npesuoerm NOV ASEP Elmar
Our guest of the issue today is David Brebner, Vice President NOV ASEP Elmar

Bpemsa xoaroounra: I''a Bpeounep, NOV, B cocrase
KOTOPOH COTHH KOMIIAHHU M, KAK HUKAKasA Apyrasa
MEXKIYHAPOAHAA KOPIOPAIHUA 3HAKOMA C IIPAKTHKOH
CIUSHHAHN U TOrTomeHu . KakoBBI OCHOBHBIE
IIPHHITHIIBI YCIIEITHOM HHTETPALUH PA3THIHBIX
CTPYKTYp? C KAKHMMH TPYJHOCTAMH IIPHUXOTHUTCA
CTAJIKHBATbHCS HA 3TOM IIyTH?

JaBug BpeGHep: Be3yCcIOBHO, TPYAHOCTH HA 3TOM ITyTH
HEN36eXKHBL. OOBEAUHAIOMMNECS CTPYKTYPBI, KAK IIPABUJIO,
UMEIOT PA3JIMYHBIE KYIBTYPHBIE OCOOEHHOCTH —
3TO KACAETCA U JIIOAEH, U MIPAKTUKU OCYILIECTBICHUSA
JeATENbHOCTU. OCHOBHAS CJIOKHOCTb COCTOUT B TOM,
4TOOBI OOBEAUHUTD JIBE KYIBTYDHI B €IUHYIO 3(D(PEKTUBHYIO
OPTraHMU3ALHUIO.

BK: IIogeInTeCh, HOXKATYHCTA, OIIBITOM
o0bpeguueHua ¢ C3AO0 «Puamalrr. Kakossl ObLTH
IPEAIIOCHIIKH JAHHOI'O CIMAHUA?

A.B.: 1511 C3AO «PuaManr» OCHOBHOU HPEATOCHIIKON
BBICTYIIN/IA BO3MOXHOCTD IPEACTABUTD HA pblHKe CHT
IPOAYKIIHIO, KOTOPASI IPOU3BOUIIACH Obl HA TEPPUTOPUN
CHTI 1 mo3BomiIa 661 06€CIEeYUTh HAUBBICIIEE KAYECTBO,
NOJKPEIJIEHHOE IMOKYIIATENIBCKUM CIIPOCOM PETMOHAIBHOI'O
PBIHKA. 3a11aJHOE OO0PYJOBAHHUE MOAYAC OBLIO CIUITKOM
JOPOTUM, 4 IOABJICHUE TAKOU CTPYKTYPBL, Kak NOV duamai,
J1AJI0 BO3MOKHOCTD PETHOHAJIBHBIM CEPBUCHBIM KOMITAHUAM
YCHEUIHO PA3BUBATH CBOIO JAESATEIBHOCTD, IPUOOpETAs
060PYAOBAHHE OEIOPYCCKOI'O IIPOM3BO/ICTBA.

DTO CAUSAHME OBUIO OYEHB YIa4HBIM U 1711 C3AO
«Dyamairy, v i1 NOV. Pe3ynbTraT HOMHOCTBIO OIIPAB/IAT
HAIIM OKUJAHUS. KOMITAaHMS DOIy4YniIa IOJJCPKKY B
nepuoj Kpusmnca B Poccumn n Boctounor Espore. Tenepb
TNOABJIAIOTCA IIEPBBIE IPU3HAKH TOTO, YTO CUTyal U
CTA6MIN3UPYETCSL. MBI OUEHD F'OPIUMCS HAIIUMU
JOCTHKEHUSIMU.

BK: B anipesie 2009 roga B cocras NOV Bonia 1
xommnanusa ASEP. Yero yzanocs mocTuab? C ueMm ObLTH
CBA3AHBI TPYJHOCTH B 3TOM CJay4dae?

J.B.: B cnygae o6beaunenns NOV u ASEP Ham
NPEACTOSIO PEMIUTD, TAE PACIIONOKUTD IIPOU3BOJCTBO
CONYTCTBYIOUUX TOBAPOB, IAPAHTUPYA CIELUATU3ALUIO U
passutre. HeoO6X0A1MMO 61O TAKXKE NEPEPACTIPEAECIUTD
BBIITYCK OT/IEJIbHBIX BUJIOB IIPOJYKIIMU TAK, YTOOBI HAU60IEE
3P PEKTUBHO UCTIONB30BATH IPOU3BOACTBEHHBIC MOIITHOCTHU
06enx KOMITaHUM. C TOUKH 3PEHUS KYJIBTYPbI HEOOXOAHUMO
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Coiled Tubing Times: NOV Inc., a corporation
of hundreds of companies, is more familiar with
the practice of mergers and acquisitions than
any other international oil services company.
What is the general culture of integrating two
companies? Is it challenging?

David Brebner: Yes, there are always challenges
when integrating two companies. It is inevitable that
the companies will have different cultures regarding
people and operations and this is the biggest
challenge — merging those into an effective operation.

CTT: How was the experience of integrating
Fidmash into NOV? What were the drivers for
this particular acquisition?

D.B.: The drivers for Fidmash were the ability to bring
products into the FSU market that were made within
the FSU through delivering the best quality for which
the local market could afford to pay. Often Western
equipment was too expensive so this created an
opportunity for local service companies to grow their
services by acquiring Belarusian equipment.

I think this integration has been very successful both
from an NOV & Fidmash point of view. It has delivered
what we set out to deliver, and in addition to managing
the company through this recession in Russia and
Eastern Europe, we now see the first glimpses of the
market improving. We're very happy with what has
been achieved.



OBLJIO OOECIIEYUTD IIOHUMAHME CTOSIINX IIEPE/ HOBOU
CTPYKTYPOM 337124 ¥ CTPEMJICHUE K OOLIEH LIEJIN.

BK: NOV npojies1pIBaeT OrpOMHYIO Pa00OTy IO
CTPATEIrHYECKOMY INIAHHPOBAHUIO H IIOUCKY
KOMITAHHH I CCINSITHHUM, HE TAK JIH?

J.B.: be3ycoBHO. OHAKO 4aCTO BBIOOP OYEBU/ICH.
XoTa HeTAHAsL OTPAC/Ib U BEJIMKA, OHA pa36uTa
HAa OT/EJIbHBIE CEKTOPBL, B KOTOPBIX CIIEIIATNUCThI
OTJINYHO 3HAIOT APYT APyTa. ITOKyIIaTeny, KIo4eBbie
MOCTABIIUKHU U TIOTPEOGHOCTU PBIHKA XOPOIIO U3BECTHBIL.
ITO3TOMY B 3TOH «CTPATETMUECKON PAbOTE» HET HUYETO
CBEPX'bECTECTBEHHOTO.

BK: MO>KHO JIH IIPEXYTagaTh PFIHOYHYIO CYAb0Y
00OPYZOBAHHU A, TEXHOJIOTIHUE HJIH YCIYT B OTPACTH
BHYTPHCKBAKHHHBIX pa0oT? YTO OnpeaessaeT
ycrex TOHM MU HHOH NPOAYKITUH, Ka3aJI10Ch
OB, aHAJIOTHYHOX MEHEE YCIEUTHBIM U3CTHIM
KOHKYPEHTOB?

A.B.: YacTo ycrex onpeaensaeTCsa CaMOn IIPOAYKIIHEH,
€€ KOHKYPEHTHBIMU [IPEUMYILECTBAMU. [Ipyrou
BAKHENIINNA (PAKTOP — BPEMH, T.€. BDEMEHHBIE 3aATPATHI
Ha pa3pabOTKy U BHEAPEHUE HOBOU IIPOAYKLIMHY, 4 TAKXKE
BBIOOD OAXO/ISIIEIO MOMEHTA JIJ151 BBIXO/14 HA PBIHOK. be3
THIATEJIbHOI'O INIAHUPOBAHUA U AHAJIN3A PBIHKA YCIIEXa
JIOOUTHCS CIIOXKHO.

BK: Ha Bam B3I, KAKHE TEXHOJIOTHH OYyIyT
IOJIb30BATHCS HANOOJIBIINM CIIPOCOM B OJIH KAHIIIEM
Gymyuem?

J.B.: ITonaraio, 4To 6yayIee 3a 3JIEKTPOHHBIM
060pPYAOBAHUEM, ABTOMATU3UPOBAHHBIM YIIPABICHHUEM
U IUCTAHIIMOHHBIM KOHTPOJIEM onepanuii. Ha cmeny
MEXAHUKE U I'MJIPABIUKE IPUJET JICKTPOHHUKA,
yIPaBJICHUE GYJET OCYIIECTBIATHCS C IOMOIIBIO
CEHCOPHBIX IAHEJIEA. DTO OI'POMHBIN 1Al BIIEPE, JIJIA
OTpPaC/IN.

BK: KakoBsI moctr:keHua ASEP Elmar B aTom
OTHOIICHUH?

J.B.: B HammeM aCCOPTUMEHTE €CTh KAHATHAS JIeO6e/IKa,
U MBI pa60TaEM HA/Jl TEM, YTOOBI IIOJTHOCTBIO CHAO/IUTD €€
3JIEKTPOHUKOU. DTO HE TOIBKO YIIPOCTUT BBIIIOJTHECHUE
onepanuil ¥ KOHTPOJIb 33 HUMU, HO U IIO3BOJIUT YKPEIUTD
IKOJIOTUYECKYIO O€30IIACHOCTb.

BK: JarTe, MOKaTyHCTa, CBOIO OIIEHKY
COBPEMEHHOMY COCTOSIHHUIO PHIHKA He(PTEeCepBHUCHBIX
yoayr crpal CHIL Kakue pernoHbsI Haub6osiee
IIEePCIEKTHBHBI?

J.B.: Ha6/110/1a€TCS1 3HAYUTENIBbHBINA POCT CETMEHTA
3aKAHYMBAHUA CKBAXKUH, YCIIEITHO PA3BUBAIOTCA
HEKOTOPBIE CTPAaHbI peruoHa. PeiHOK CHI' cTaHOBUTCA
KPYIIHBIM OCTABIIUKOM PECYPCOB, ET0 HEOOXOAUMO
PaccMaTpuBaTh B CPEAHE- U JOATOCPOYHOU NEPCIIEKTUBE.
MEI BCE XOTHM BUZETD €HIE O0JIEE IPEKPACHON HAITY
IUTAHETY, HO IIPU 3TOM HAJIEEMCS IPOJOJIKATD PAOOTY.
[ToaTOMY HEOOXO/IUM TIIATCIBHBIN KOHTPOIb U

CTT: In April 2009 NOV acquired ASEP. What
are the challenges and the results in this case?
D.B.: With this merger we had to decide where the
complimentary products were to be made, so we could
specialize and improve. We also had to allocate where
the engineering of the different product lines were
to be placed along with ensuring that the facilities
of each company were best used on a consolidated
basis. Culturally we had to ensure that everyone was
informed throughout the process and were behind
what we were trying to achieve.

CTT: NOV does a great job of strategic thinking,
planning and finding companies.

D.B.: Yes, often these companies find themselves,
because the oil industry is large, and it really breaks at
very small portions of specialists, and you tend to know
these specialists straight away. You know who your
customers are, you know who your key suppliers are,
and you know what the market wishes to be supplied.
It’s not as daunting as you think.

CTT: Can the success of some particular
products, technologies and services in the well
intervention industry be predicted? Some of
them are pretty much the same at the market,
still some are successful, and others are not.
What is the key to the success?

D.B.: Often the key to success is the product itself,
what it can deliver and its benefits. The other important
factor is timing — how long it will take to develop, bring
to market, and the actual timing of the market entry
and observation. Without planning that well it will be
extremely hard to see the products or service grow.

CTT: What technologies will be in most
demand in coming year?

D.B.: We believe that electrical equipment,
computerized functionality and remote control
operations will start to become more and more
involved in the supply of our services. What used to
be mechanical or hydraulic will become electronic
and will be managed with touch panels. This is a great
advantage to the industry.

CTT: What are the ASEP Elmar achievements in
this respect?

D.B.: Within our product range is the wireline winch.
We feel it should be a wholly electronic winch, which
delivers numerous advantages, be it eco-friendly, ease
of control or ease of operation.

CTT: What is your evaluation of the FSU market
in general? Which regions are of most interest
from the global well intervention perspective?

D.B.: We see growth in the completion markets and
in some fast developing countries of the region. The
FSU is becoming such a major provider of resource
that it has to take a fairly medium-to long-term view
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COOIIOAEHUE CTAH/JAPTOB SKOJIOI'NYECKOH 6E30ITACHOCTH.
K Hanbo1ee NEPCIEKTUBHBIM PETUOHAM 51 6bI OTHEC
CceBepHbIe TeppuTOopyuU U bapeHniieBo Mope. Hac
TAKKE UHTEepecyeT BocTounas Cubups, Kazaxcran u
TYpPKMEHUCTAH, B KOTOPOM HEPTECEPBUC TOXKE HAYUHAET
Pa3BUBATLCA. DTO, HOXKAJIYH, KJIToueBble peruonbl CHI s
Pa3BUTHSA U BHEPEHUSI MHHOBAIIMOHHBIX TEXHOJIOT M.
s 6ypeHud Ha mieibde B BapeH11eBoM MOpe HEOOXOAUM
CIIELIMAIN3UPOBAHHBIA TOBAPHBIN ACCOPTHUMEHT, B
YACTHOCTHU TPAHCIOPTHUPYEMOE IO BO3AYXY OJIOYHOE
060pyAOBaHUE. TAKME YCTAHOBKU OTIINYAIOTCS OT
OCHOBHOH NpoAyKIMU 1pon3BoacTsa NOV ASEP Elmar.

BK: B CHTI noxa pa3pa6arsIiBaeTCa HEMHOTO
meab(OBBIX MECTOPOKICHHI.
J.B.: HeMHOI'0O, HO 3TOT CETMEHT PBIHKA OYJIET PACTH.

BK: Y4HTBIBAA 3Ty HEPCIIEKTHBY POCTA, CJIEAYyET
au cnenpuaaucram CHI BHeAPATH MEXKIyHapOJHBIH
OIBIT IPOBEACHUS PA6OT HA HIeabde, HATIPHUMEP
onsIT CeBEPHOIro MOp:A?

J.B.: [IeViCTBUTEBHO KIIMMATUYECKUE U
MNPOU3BOACTBEHHDIE YCIOBUS HIeb(pa Poccru u CeBEpHOTO
MODSI CXOXKH, U BHEJIpeHUE Mozenu CEBEPHOTO MOPsI OYAET
UMETDb IIPENUMYIIECTBA.

I'maBHOE, HY>KHO IIOMHUTD, YTO BPEMS — IEHBI'H.
ITosbimenue 3((MEKTUBHOCTU BBITOJHO BCEM.  ©

Ounbpra TABYIIXAKOBA, <BpeMsa KOJXTIOOHHTIA»

on things. We all want to better the Earth, but we also
want to keep working. It has to be well-managed and
eco-friendly.

Primarily, the most promising regions include the
northern regions and the Barents Sea. We’re also
starting to look into East Siberia, with Kazakhstan also
being a very important area and Turkmenistan is also
starting to develop. These are the FSU key areas for
development and advancement.

Drilling offshore in the Barents Sea requires specialist
product lines, basically air-portable, skid-mounted
rather than the more common and heavier units which
NOV ASEP Elmar most commonly deliver.

CTT: There are not many offshore areas in the
FSU market, are there?
D.B.: No, but these will grow.

CTT: Taking into account that growing
perspective, should the FSU specialists introduce
international experience of offshore operations,
for example, the North Sea model?

D.B.: Yes, offshore FSU has a very similar climate
and a similar situation to the North Sea so there will be
benefits for all by using the North Sea model.

The main thing is that time is money. Enhanced
efficiency will bring benefits forall. ©®

Olga GABDULKHAKOVA, Coiled Tubing Times

Knayc Metiep, reHepanbHbii MeHeaxkep NOV ASEP Elmar B ctpaHax 6biBLuero CCCP:
O6beanHeHme komnaHum ASEP ¢ NOV u Elmar no3sonuno Ham ctaTb cunbHee
©naropaps BHeAPEHMIO HOBbIX MHXXEHEPHbIX pa3paboTok 1 co3aano yywne

0obopynoBaHUs.

ycnoBus Anis paboTbl C NOTpeduTens M. ACCOPTUMEHTHbIE NepedHn ASEP 1 Elmar
npeKpacHo JOMOMHSIOT APYr ApYra, U TeNepb Mbl pefnaraem nosHbI KOMMNeKe

ASEP B TeyeHue 5 neT ocyLlecTBsia CaMOCTOATENbHYIO AeATeNbHOCTb B Poccnn,
yCrewHo npojaBas B OCHOBHOM YCTaHOBKM AJ151 KAPOTaX<a B OTKPbITOM CTBONE

Kak B 6I04HOM UCMONHEHUMU, TaK U Ha Wwaccu. Mbl npoganu 6onee 100 yctaHOBOK

B CHT. Bbin nonyyYeH orpoMHbIN OMbIT aganTaLmm Hallero obopyaoBaHus K
CypoBbIM ycsioBusaM Cbupu. Mbl MHOTo y3Hanu, paboTtas c NoTpebuTensiMy Hallen
npoayKkuumn. BoamoxHocTb cotpyaHudectBa ¢ C3A0 «duamall» — HECOMHEHHOoe
NpPenMyLLecTBO, MO3BONSIOLLEE HAM PaCLUMPUTL CBOE NPUCYTCTBME Ha pbiHKe CHI.

B Lenom cnusiHMs 1 nornoweHns HemsbeXXHO BbI3bIBAIOT TPYAHOCTU, MOCKONbKY
OHU NpepanonaraloT 06beANHEHNE Pa3NNYHbIX KYNIBTYPHbIX TPAAULMI U NPaKTUK
BeAeHus busHeca. Ho 5 y6ex/eH, YTo NofoOHbIe M3MEHEHUS Ha MOJIb3Y, MOCKOJIbKY
OHM MO3BONAOT KOMMaHUW Pa3BUBaTbLCS.

Claus Meyer, General Manager NOV ASEP Elmar — FSU: With ASEP, coming on board with NOV and Elmar we are no much
stronger in our engineering capacity and in a much better position to service our clients. Our portfolio is perfect match, and

we can now supply the full well services package.

ASEP has been at the Russian market for 5 years, successfully selling mainly open hole logging units and trucks. We sold
more than 100 units in the CIS. We have gained excellent experience in adapting our equipment to the harsh conditions
of Siberia. We've leant a lot, from working with our clients. We improve our products all the time. Sharing experience with
Fidmash is a definite benefit, enabling us to widen our presence in the CIS.

In general, mergers and acquisitions are always challenging because they involve different cultures that meet, different
ways of doing things. But | believe change is positive and that change helps keeping the company dynamic.
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KOH(PEPEHITHUHN U BBICTABKU

OTPACJIb OTKPbITA AJ19d AJIBTEPHATVBHbIX METOAOB
NMPOBEOEHNA BHYTPUCKBAXWHHBIX PABOT

OH(EPEHITHS 1O KOJITIOOMHI'OBBIM TEXHOJIOTHUSIM
U BHYTPUCKBAXXUHHBIM padoTaM SPE/ICOTA
OCTOsIACh 23—24 mapTa B Byanenpce, CIIIA.

Meponpusarue, IPOBOAUMOE yKe B 12-11 pas, ABJIACTCA
OJJHHUM U3 KPYIHENUIINX MEXKAYHAPOIHBIX (POPYyMOB, HA
KOTOPOM NPEACTABIAIOTCA HOBEUIIINE TEXHOIOTUH U
060pYAOBAHUE [T IPOBEAEHHN S BHYTPUCKBAXKUHHBIX
paoboT.

B 06paImeHnn K y9aCTHUKAM BBICTABKH U KOH(DEPEHIINHU
Képruc Bnayt, ConocoPhillips, u Bpartan llIsanur, Welltec,
CONPENICENATENH IPOrPAMMHOIO KOMUTETA, OTMETUIIH:
«HBIHEMHASA SKOHOMUYECKAS CUTYAlIUs B HE(PTEra30BOM
CEKTOPE 3aCTABIAET CHELIUAIUCTOB IIEPECMOTPETD
NPAaKTUKY IPOBEICHUS BHYTPUCKBA)KMHHBIX PAOOT.
[TonmaraeM, 4TO CamMas HU3KAs1 CTOUMOCTB Oappers
HEPTU MOXKET OBITh JOCTUTHYTA O1aTOJAPSA TPAMOTHOMY

IPUMEHEHHIO BHYTPUCKBAXKUHHBIX TEXHOJIOI'UI U The SPE/ICOTA Coiled Tubing and Well
060pYAOBAHUS. B YCIIOBUAX COKPAIIEHUA OIOZKETOB Intervention (CTWI) Conference was held on
MHOI'ME€ KOMITAHHUH CTAJIN 601€€ OTKPBITHIMHU March, 23-24, in the Woodlands, USA. Now in its
JUIA AIBTEPHATUBHBIX METO/IOB ITPOBEJECHUSA 12! year, this event has grown to become one of
BHYTPUCKBA)KUHHBIX PA0OT, BEAb 3TO MO3BOJISAET YBEJIUUUTD the largest indoor exhibitions of coiled tubing and
HePTEOTAAYY IPU 3HAYUTEBHO O0JIEE HU3KUX 34TPATAX, well intervention products and services.
4EM IIPU UCIIOJIb30BAHHUU TPAJAUITMOHHBIX METO/IOB. In their welcoming address, the cochairpersons
of the program committee, Curtis Blount,
TEXHUYHECKA4A NMPOrPAMMA ConocoPhillips, and Brian Schwanitz, Welltec,
IIporpaMma KOH(PEPEHIINU B 3TOM I'O/ly ObL1a noted: “Based on the years in the industry, we feel
3HAYUTEIBHO PACIIUPEHA U BKJIIOUAJIA BCE ACTIEKTHI that the current oil and gas economic environment
KOJITIOOMHTOBBIX TEXHOJIOTUH 1 BHYTPUCKBA’KUHHBIX offers an upside to well-intervention professionals.
PaboOT, B TOM YUCJIC KATTUTATIbHBIN PEMOHT C IIOMOIIBIO Our experiences suggest that some of the lowest
KApOTAKHOT'O KA6€1s, KAHATHON TEXHUKU, PEMOHT cost-per-barrel-equivalent can be achieved through
CKBAXUH IO/ JABJIECHUEM O€3 INIYIIEHN S U IPUMEHEHHE proper application of well intervention tools and
KOJITIOOMHTIA B CEPBUCHBIX PA6OTAX. techniques. And in a tight money environment,
TexXHOIOruu U O60PYIOBAHUE, TO3BOJISIONIIE many upper level managers may be more open to
YCIEMTHO MPOBOANTD BHYTPUCKBAKUHHBIE PAOOTHL, ObLIIN using alternative intervention options — ones they
paccMOTpPEHBI B CeKITUH «[1OBbIIEHNE 3(PHEKTUBHOCTHU may have previously ignored in a robust market —
onepanuii». Cratbs «[IoBbleHue a(pPeKTUBHOCTH to increase production at costs that can be
OypeHMA U CHUKEHHE 33TPAT NIPH UCIIOIB30BAHUN significantly lower than “exploring with a bit on
TUOPHIHOM KOITIOOMHIOBOX YCTAHOBKU B YU TTUM-PIHY, arotary rig”
3amazubirt Texac» (IADC/SPE 128926, BJI. JINTT/ITOH,
C. Hukosncon, K.I' Braynt, ConocoPhillips) TECHNICAL PROGRAM
ONHCBIBAET 3HAYUTENBHOE YIYUIIEHUE TOKA3ATENEH The technical program this year included all
MPOU3BOACTBEHHOI X 3KOHOMHYECKOU 3(P(PEKTUBHOCTH, aspects of coiled tubing and well intervention
KOTOPBIE OBLIIA JJOCTUTHYTHI O1ar0/1aps UCIIOIb30BAHUIO technologies, from electric wireline, slickline and
TUOPHTHOM KOITIOOMHTOBOM YCTAHOBKH M COTYTCTBYIOIINX hydraulic workover to coiled tubing applications
TEXHOJIOTUI. B XOzi€ BBIITOJTHEHHOM IPOTrPAMMBI used in the well-servicing industry.
HA [IEPBOHAYAIBHOM 3TAII€ 6bLIO OCYIIECTBIEHO Intervention operations that increase efficiency
OypeHnue 233 CKBaXUH C UCTIOJIb30BAHUEM I'MOPUIHON and methods and tools that improve operations
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KOJITIOOMHIOBOM YCTAHOBKU. TEXHOIOIMYU U O60PYJOBAHUE
JUIS KOJITIOOMHT'OBOT'O OYPEHM S TO3BOJIMIN COKPATUTD
cpemHee BpeMst Ha CKBAKUHE Ha 60% 110 CPAaBHEHUIO C
TPaJULITUOHHBIM POTOPHBIM GypeHueM. ITOBbIIIEHUE
3(pPEKTUBHOCTH 6YPEHUS BBIPA3HUIIOCH B 14%-M
COKpPAIEHUHU 34TPAT HA OAHY CKBA’KMHY 10 CPABHEHUIO

C CaMBIMH NOCJIEJHHUMHU JAHHBIMU O TPAAUITUOHHBIX
METOAAX OYPEHHS B PETHOHE. B JOKIa/i€ OBLIO JAHO
O60OCHOBAHUE BBIOOPA KOJITIOOMHI'A B KAYECTBE METO/[A
penieHns OCTABJICHHOM 32Ja4/, ONTMCAHBI IIPOOJIEMBI, C
KOTOPBIMH IPUIIOCH CTOJIKHYTHCS, 4 TAKXKE CYMMHPOBAH
OIBIT, HOJYYEHHBIN IPU IPOBEJEHNUH JAHHOU KAMIIAHUU
O KOITIOOUHIOBOMY Oy pPEHMIO. TaKKe ObLI IIPE/ICTABICH
JIETAJIBHBII 0630p OCYIIECTBIEHUS KOTTIOOMHIOBOI'O
OypeHUst Ha OFHOM M3 CKBAKHH.

Cexnus «'PIT u MHTEHCHU(DUKALINA IPUTOKA» ObLIIA
MOCBAIIEHA HOBBIM KOJITIOOMHTI'OBBIM ITPUJIOKEHUAM,
BHYTPHUCKBA)KUHHOMY HHCTPYMEHTY M TEXHOJIOTUSAM
c60pa AaHHBIX, KOTOPBIE CIIOCOOCTBYIOT MHTEHCU(DHUKALTUH
JIOOBIYNY, A TAKIKE TEXHOJIOTUAM U3OJIALINU IIPUTOKA
IUTACTOBBIX BOJI B TPOOGJIEMHBIX TOPU3OHTAIBHBIX
CKBAXKUHAX.

HHTEpEC K HETPAANUITUOHHBIM UCTOYHUKAM I'a3a,
OCOOEHHO K CJIAHIIEBBIM MECTOPOXKACHUAM, TPOJOJIKAET
pacTu He TOJIBKO B CeBEPHOM AMEPHKE, HO ¥ BO BCEM
Mupe. OXKUAAETCA, 9TO B Ommkarimue 10 j1eT OKoIo
60% mo6brun rasa B CIIIA 6yeT IPUXOIUTHCS HA TOTIO
CJIAHLIEBBIX MECTOPOXKICHU. B TOJJOOHBIX IJIOTHBIX
KOJUIEKTOPAX JJ11 O6ECIIEYEHN I SKOHOMHUYECKOM
3P HEKTUBHOCTH HEOOXOAUMO UCHIONb30BaHue 'PIT.
Jloxsiaz SPE 130678 «I'PIT ¢ UCIIOIb30BAHUEM KOITIOOMHI'A:
AHAIN3 43-CTYyNIEHYATON Pa3PAOOTKH MECTOPOXKIACHH S
bapuerT e, mpeaCcTaBIeHHbINA CIENUATUCTAMA
KOMIIaHMHU BJ Services, TO3BOINII AyJUTOPHUU IONYYUTh
LEJIOCTHOE IPEJICTABIEHNE 06 MHTECHCU(PHUKALTUHN
MPUTOKA ITYyTEM 34KA4YKH C BBICOKOM CKOPOCTBIO (PIIIOM/IA,
COJEPIKAIIETO PEATEHTHI HA BOAHOU OCHOBE. 3aKA4YKa
(IIIon1a TPOU3BOAMIIACD IS CHHXKEHU A IOBEPXHOCTHOTO
HATSKEHUA U CJIEJOBAJIA 34 THIPOPA3PBIBOM IJIACTA.

TpaauIMOHHBIN MHOrOCTYNeHuYaThi I'PIT npuMeHseTcs
JUI MHOTMIX CJIAHLIEBBIX U IPYIUX MECTOPOXKJEHNH I'a3a.
O6b149HO I'PIT TAKOT'O THIIA OCHOBAH HA UCIIOIb30BAHUN
KOMIIO3UTHBIX MOCTOBBIX IIPOOOK MM IPOOOK J1s1 I'PIT,
KOTOPBIE CITYCKAIOTCA HA Ka6eJIe I U30JIALMU PA3JIMYHbIX
UHTEPBAIOB. [Ipu iposeaennu cranaapTHOro I'PIT
CKOPOCTH 3aKa4KH pion1a o 100 6appeneit B MUHYTY
OGBIYHO XBATACT AJIst OGPAGOTKH 4 vyir G MHTEPBAJIOB
nepOpHUPOBAHUS HA KAXK/IOM Tare. Kak mpaBuio,
paccTosTHUE MEXY MHTEPBAIAMU ITeppOPUPOBAHUS
cocTasyseT oT 15 70 30 MeTpoBs. TeopeTuyecku
JKHJIKOCTD PABHOMEPHO PACIIPEAECTSICTCS MEKTY
UHTEPBAIAMU IEPPOPHUPOBAHUS, OFHAKO TAKOU CLICHAPUH
MAaJIOBEPOSITEH, [IOCKOJIBKY IIPOIECC MHTEHCU(PUKAITUN
MIPUTOKA 6y/IeT IPOXOAUTB 10 ITyTH HAUMEHBIIIETO
CONPOTUBNCHUS. [IJ151 yBETUYEHH S TOOBIYM BO MHOTUX
KOJIJIEKTOPAX NMPHOOPETAIOT NONYJISIPHOCTD ONEPAITHHU IO
HarpasjaeHHoMy I'PIT.

conferences & exhibitions

were showcased in the session ‘Improving
Operational Efficiency’. The paper “Improved
Drilling Performance and Economics Using Hybrid
Coiled Tubing Unit on the Chittim Ranch,

West Texas” (IADC/SPE 128926, B.L. Littleton,

S. Nicholson, C.G. Blount, ConocoPhillips)
described a significant performance and cost
improvement achieved with application of hybrid
coiled tubing drilling equipment and techniques.
During this drilling program, 233 wells were
grass-root drilled using the hybrid CT unit. Coiled
tubing drilling equipment and techniques reduced
the average time to complete a well by 60% when
compared to conventional rotary rig drilling.

This increase in drilling performance coupled
with a turnkey contract resulted in a 14% cost
reduction per well when compared to the most
recent conventional drilling data from this area.
The paper reviews the process used in choosing a
CT solution, the huddles overcome, the problems
encountered, and the lessons learned in managing
and operating this CTD campaign. This paper also
provides an overview of CT coring performed in
one of the wells.

‘Fracturing and Stimulation’ session exposed
new coiled tubing applications, downhole tools,
and data gathering technologies that enable
enhanced stimulation and isolation techniques in
challenging horizontal wellbores.

Interest in unconventional gas resources,
specifically shale plays, continues to expand in
North America and overseas. In ten years time as
much as 60% of US gas production is expected
from shale formations. As a tight gas formation,
producing wells require hydraulic fracturing to
gain economic production. The SPE 130678 paper
“Coiled Tubing Fracturing: An Operational Review
of a 43-Stage Barnett Shale Stimulation”, presented
by J.C. Castaneda, L. Castro, S.H. Craig, C. Moore,
J.H. Myatt, BJ Services, gave a thorough insight into
high rate slickwater stimulations that evolved from
initial fracture treatments.

Traditional multi-stage high rate fracture
treatments have been used in many shale and
conventional formations. These treatments
typically rely on composite bridge or frac plugs,
run on wireline to provide zonal isolation. In
a typical frac treatment, rates up to 100 bpm
are normally divided between four or six pre-
perforated clusters per stage. Typical spacings
between clusters are 50 to 100 ft. In theory, fluid
would divide equally between each perforated
cluster, however that is an unlikely scenario since
stimulation treatments will follow the path of least
resistance. To improve production results, targeted
fracturing operations are gaining in popularity in
many formations.
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OJHUM U3 ITANIOB NOAOOHBIX OIIEPALIUH 'HIPOPA3PHIBA
ABJIIETCS IPOBEAECHUE TNAPONECKOCTPYHHON neppopanu
C MCHOJIb30BAHUEM KOJITIOOWHT A, 32 KOTOPBIM CJIEAYET
nposezneHue I'PIT uepes 3aTpybHOE IPOCTPAHCTBO. MeTOx
BO3/JICUCTBUS HA IUTACT MEHSAETCS U BKJIIOYAET B CEOS
HATI'HETAHHE HECYILIEH JKUAKOCTH, KOTOPAas JEUCTBYET
K4K MEXAHU3M U30JIALHUHU. B BEPTUKAJIBHBIX CKBAKMHAX
O/ JEUCTBUEM CUJI TPABUTALIMU MPOIIAHT OCENAET
HA yYaCTKE IJIACT4, HA KOTOPOM ObL BEITIONMHEH ['PI1. B
TOPU3OHTAJIBHBIX CKBAKMHAX JIJIS JOCTHUKEHUS U30JIAIIUNA
BO3MO’KHO HUCITOJIb30BAHUE JOOABOK /ISl yCUIJIEHUS IPOOOK,
KOTOPBIE YACTUYHO YCTPAHSAIOT OCJIECTBUS T'PABUTAI UL

JIOKJIaTUMKU IEJTUTUCh 3HAHUSIMU, TTOTTY4EHHBIMHA
B PE3YJIBTATE NPUMEHEHN S HOBENIINX TEXHOIOTUHA
JUIsI HEKOTOPBIX MOA3EMHBIX ONEPALIUI B CEKITUHA
«/IHHOBAITUOHHBIE PEIIECHUS /11 BHYTPUCKBAKMHHBIX
paboT». B 4aCTHOCTH, B PAMKAX 3TOU CEKLIUU CITEIIUATUCTHI
kommaHuu «Pocaed1r» u Traican Well Service npeacraBunmn
ok «<Hosoe MectoposkaeHue Bocrounor Cubupu:
MPUMEHEHHNE KONTIOOMHTIA B OCJIOKHEHHBIX YCIOBHAX
Bankopckoro mectopoxaeHus» (SPE 130625), momHbIi
4JJalITUPOBAHHBIN TEKCT KOTOPOT'O MOXKHO IPOYUTATH
HA CTPAHULAX TEKYIIETO HOMEPA )KypHaIa «Bpemsa
KOJITIOOMHIA>.

Joxian SPE 129507 «JIOBUIBHBIE PAOOTHI IO
U3BJICYEHUIO OOOpBaHHOI KOJIOHHBI HKT B ieficTByomen
TFa30KOH/JIEHCATHOU CKBAKMHE C UCTIOJIb30BAHUEM
KOJNTIOOMHI'OBOU YCTAHOBKM», TPEJCTABIEHHBIN
crenuajucTaMu komnanui Korea National Oil,
Weatherford n Halliburton B 3TO¥ k€ CEKITUU, TAKKE BbI3BA
UHTEPEC AyIUTOPUU. B paboTe 6bLII pACCMOTPEH IIPUMED
U3BJIcYEHN 1 000OPBAHHOU KONOHHBI HKT 13 ericTByonien
Tra30KOH/JIEHCATHOU CKBA’KUHBI C UCIIOJIb30BAHUEM
KOJITIOOMHIA 6€3 NIYIIECHU S CKBAXKUHBL PiJ1 TOZOOHBIX
onepan i ObLI BBIIOJIHEH Ha 1ieabde BbeTHama. I'mymenne
CKBaKMHBI BBU/IY BBICOKOH YYBCTBUTEIBHOCTH IIJIACTA K
PabOUYHM XKUJKOCTAM ObLJIO HEBO3MOXKHO U3-34 HU3KOMU
BEPOSITHOCTU BO30OOHOBJICHU S JOOBIYH YITIEBOJOPOIOB
B JIAHHOM NPOAYKTHUBHOM ILJIACTE. TEXHONIOT U,
NPEJCTABIEHHAA B JOKJIA/IE, TO3BOJINIIA YCIIEITHO U3BJIEYD
060pBaHHYI0 KOIOHHY HKT guamerpom 38,1 MM
JUIMHOM 2797 MeTpOB 6€3 ITPEKPAIEHNA JOOBIYH 13
CKBAKMHBI BO BPDEM ITPOBEAECHUA JIOBUJILHOIM ONIEPALINH.
Venex onepanuu 06eCTIeYnsIO UCTIIONb30BAHHE I'eid,
3aTBEPAEBAIOLIETO IIPH ONPEJEIEHHOM TEMIIEPATYPE, B
Ka4yeCcTBe 6apbepa, KOTOPHIA N30IMPOBAJ OOOPBAHHYIO
HKT oT BHEIIHEro JaBJICHUS B CTBOJIE CKBAXKHUHBL. DTO
ITO3BOJIMJIO 3aKA3YUKY CAKOHOMHUTB OKOJIO 20 MJIH
JIOTITIAPOB IO CPABHEHUIO C 32TPATAMU Ha OYpEHHE HOBOH
CKBaKUHBL

Cexnys «BHYTPUCKBAXKMHHBIE PAOOTHI HA IIEIb(e»
32TParuBajia BOIPOCHI IPUMEHEHU ST MFHHOBALIMOHHbBIX
TEXHOJIOT UM, HOBEHIINUI JU3AMTH OOOPYAOBAHNA U ONBIT
YCIIEMTHOTO OCYIIECTBICHUS ONepaIiuii B Mope. B mupe
pacTyT O6'bEMBI OYPEHMS 1 3AKAHYUBAHUS MOPCKUX
CKBQXXUH, TTIOCKOJIBKY OOBIIAS YACTh JIETKOJOCTYITHOH
HedTH YK€ OOHAPYKEHA U JJOOBITA. [I715 3TUX
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Some targeted operations utilize abrasive
perforating via coiled tubing, followed by a fracture
treatment down the annulus. The treatment flush
is modified to include an underdisplaced dense
slurry stage to act as the isolation mechanism. In
vertical wells, proppant settles by gravity covering
the recently treated interval. In horizontal wells
however, a plug enhancement additive (PEA) can
be used to achieve isolation, partially mitigating
gravity effects.

Presenters shared knowledge learned from
applying innovative technology in a variety
of downhole applications in the ‘Innovative
Intervention Solutions’ session. Marking the
international format of the event, an SPE 130625
paper “New Field in East Siberia: Challenges of
Performing CT Operations on Vankorskoe Field”
(V.Bochkarev, V. Vorostov, S. Smetanin, S. Sitdikov,
Rosneft; B.R. Von Hertzberg, S. Zagranichniy), was
presented in this session. Read the full adapted text
of this paper in our current issue.

The SPE 129507 paper “Fishing Coiled Tubing
from a Live Gas-Condensate Well With Coiled
Tubing While Under Production” (B.I. Kang,

B.S. Murugappan, O.K. Kwang, GJ. Sinn, Korea
National Oil; I. Foster, L. Robinson, Weatherford;
J.B. Elliot, R. Hampson, B.L. McKinnon,
Halliburton), presented in the same session, was
also of great interest to the audience. This case
study examines the technique required to recover
a CT fish from a live condensate gas well (using CT)
without actually killing the well. These procedures
were recently implemented offshore Vietnam,
where an extremely fluid-sensitive formation
prevented killing the well because the formation
would not likely have recovered. Using the
techniques described in this paper, a 1.50-in.
(38.1-mm) CT fish 9,177 ft (2797 m) long was
successfully recovered from a well while keeping
the well on production throughout the operation.



IJIYyOOKOBOJHBIX JOOBIBAIOIIUX CKBAKUH ITIOHAJJOOUTCS

HE MEHBIIIEE, A TO U OOJIBIIIEE, YUCIO BHYTPUCKBAXKUHHBIX
pa6or. Jokaza SPE 130522 «MTHHOBAITMOHHBIH OIBIT
IPUMEHEHU A KAPOTAXKHOT'O KAOEJIS U KONTIOOMHIA

C UCIIOJIb30BAHUEM MOPCKOU MIJIAT(OOPMBI JIETKOT'O

KJIACCA 71 IPOBEJEHM A BHYTPUCKBAXKUHHBIX PA60OT»

(C. Opangx, Aker Oilfield Services) 6611 TOCBAIIEH
BHEJJPEHUIO HOBOI'O METO/A 3aKAHYNBAHUS CKBAXKUH [IPU
COKpPAIIEHUU BPEMEHH PA6OTHI YCTAHOBKH HA KAX/JOM U3
NPpOOYPHUBAEMBIX CKBAKUH. OMTUCAHHBIN METOJ] OTKPBIBAET
HOBYIO O06JIACTh IPUMEHEHUS KOJITIOOMHI'A U KAPOTAKHOT'O
Ka0eJId C UCMIONBb30BAHUEM MOPCKOI IIAT(POPMBI JIETKOT'O
KJIACCA 71 IPOBEJEHUA BHYTPUCKBAXKUHHBIX PA6OT C
JKECTKOU BOAOOTACISIONIEH KOTTOHHOM.

TpaULIMOHHO B PAMKAX TEXHUYECKOU CECCUU «PU3HUKO-
MEXAHUYECKHUE CBOMCTBA FTHOKUX TPYy6» PACCMATPUBAINCH
BOIIPOCHI 3PO3UH U KOPPO3UH T'HOKOI TPYOBI 1 O6CAJHOM
KOJIOHHBI, 4 TAK)KE IPEUMYIIECTBA U OITBIT IPUMEHEHUA
KOJNITIOOMHTIA C YIYYIIEHHBIMH XaPAKTEPUCTUKAMMU. JJOKIaz
SPE 130629 «CpaBHEHUE PACUCTHOM I'UAPOAUHAMUKN
3PO3UM I'HOKO TPYOHI I/ PA3/IMYHBIX TUAMETPOB
HAMOTKW» ObUI IIpecTaBieH M. bettny, M.JI. Baranko
u PC. Pocarin, Halliburton. B paborte npoBoauTCsa
CPAaBHUTEJILHBIN aHAIU3 CMOJEIMPOBAHHOM C IIOMOIIBIO
METOJA PACYETHOM I'MAPOAMHAMUKUA BHYTPEHHEN 3PO3KH,
KOTOpAs ObL/1a BBI3BAHA IIPONIIAHTOM, U (DAKTUYECKUX
JaHHBIX. [IPOMCXOANT CPaBHEHUE ITPOTHO3UPYEMBIX
BEJTMYHH, (PAKTUYECKHUX ITOKA3ATEJIEN U JAHHBIX METOA
PacYeTHON I'MAPOJANHAMUKHN. PE3yIbTAThI, IPEICTABIECHHBIE
B paboTe, MOT'YT ObITH UCIIOIb30BAHBI JIJI51 OOOOIICHU S
MOJIENH, TIPOTHO3UPYIOIIEH ITIOKA3ATENN 9PO3UH, KOTOPAS
MOMOXKET KOPPEKTUPOBATDH BEJTMUYNHY TOJIINUHBI CTEHKH
TUOKOU TPYObl, HEOOXOAHUMYIO JIJISI IOCTPOEHUSI MOJEJICH
YCTAJIOCTHU T'MOKOM TPYyObI HA N3rUOE U BBIYHCIICHHU S
NPENEIbHBIX HATPY30K. METO/ paCYE€THOM I'MIPOJIUHAMUKA
UCTOIB30BAJICS 17151 OOOOIIEHM I IPOTHO3HOM MOJEIN O€3
MOJIHOMACIITAOHOTO TECTUPOBAHUSA, UTO 3HAYUTEJILHO
COKPATHJIO CTOUMOCTD PA3PAOOTKH.

SKCMNOHEHTbI N MOCETUTEJTN

B aTOM rosy Konm4ecTBo 3KCIIOHEHTOB U IIOCETUTENIEHA
BBICTABKH, TPAJULIMOHHO COIIPOBOXIAIOIIECT
KoHdepeHITUIO MO KOJITIOOMHT'OBBIM TEXHOJIOTHUSIM U
BHYTPUCKBA)KUHHBIM pab60TaM SPE/ICOTA, 3HAUHUTENBHO
BO3POCJIO, HOSABHUJIMCH HOBBIE KOMITAHUU-YYACTHUKU.
B BBICTABOYHOM 32J1€ OBLIM NPECTABAEHBI HOBEUIINE
TEXHOJIOTUH KONTIOOMHI'A U BHYTPUCKBAXKUHHBIX PaboT,
CHELUAIN3UPOBAHHOE OO0OPYAOBAHUE. PacckaxeM o
HEKOTOPBIX HANOO0JIEE UHTEPECHBIX HOBUHKAX 2010 roga.

Baker Hughes INTEQ nipesicrasuia cucremy CoilTrak™ —
KHBK HOBOI'O HOKOJIEHUS JIJIsI KOJTTIOOMHI'OBBIX
NPUIOKEHUH. K IperMyeCcTBaM yCOBEPIIEHCTBOBAHHOMN
CHUCTEMBI OTHOCSTCA IIOBBIIIECHHA HAJICKHOCTD,
KApAWUHAJIBHOE U3MEHEHNE 3D-HaBUTa Y, TOYHBII,
BBICOKOCKOPOCTHOH JIEKTPUYECKUN KAHAJI CBA3H,
VJIY4YIIEHHBIE BO3MOXKHOCTHU NIPUBA3KU K IPOJYKTHUBHOMY

conferences & exhibitions

This was achieved using temperature-setting gel as
an isolation barrier against wellbore pressure in the
fish, which saved the customer approximately USD
20 million in costs associated with the alternative
solution of drilling a new well.

‘Subsea Interventions’ session was devoted to
developments in the subsea well intervention
domain covering innovative system technologies,
latest equipment designs, and recent successful
technology applications. More and more wells
are being drilled and completed as subsea wells
in deep waters, as most of the “easy” oil has been
found and produced. These deep water production
wells will require the same amount, if not more, of
intervention to bring the recovery percentage up to
the same level as “dry tree wells”. The SPE 130522
paper “Bringing Wireline and Coiled Tubing to
New Frontiers on a Light Well Intervention Unit”
(C. Drange, Aker Oilfield Services) discusses the
introduction of a new method of completing wells
whilst reducing the amount of time spent by rigs
on each well drilled. The method described allows
coiled tubing and wireline to move into a more
dynamic market from a light well intervention
vessel with a stiff riser solution.

The traditional session ‘Material, Performance
and Behavior’ enabled the attendees to learn about
the issues surrounding the erosion and corrosion
of coiled tubing and casing and hear a review of
the performance and capabilities of coiled tubing
with enhanced material properties. The SPE
130629 paper “Comparison of Computational
Fluid Dynamics of Erosion in Coiled Tubing on
Various Wrap Diameters” was presented by M.
Bailey, LL. Blanco, R.S. Rosine, Halliburton. This
work compares the results of Computational Fluid
Dynamics (CFD) modeling of internal erosion
caused by proppant to actual field data. It compares
predicted values, actual values, and computed
values from CFD analyses. Results from this work
can be used to correlate a predictive model of
erosion rates that can be applied to correct wall-
thickness values used in bending fatigue models
and force limit calculations. CFD was used to
provide correlations for the predictive model
without full-scale testing, which greatly reduced
the cost of development.

EXHIBITORS AND ATTENDEES

This year the exhibition has grown significantly
in attendance, with more space and new
companies participating. The exhibit floor featured
the latest state-of-the-art coiled tubing and well
intervention technology on display including
operating coiled tubing units and more industry
specific equipment. We’ll draw your attention to

IUTACTY, U3MEPEHUS B PEKUME PEAJIBHOIO BPEMEHH, OCOOBIN } some most interesting solutions presented this year. }
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JU3AIH JJ15 YCIIOBUM TIOHM>KEHHOTO JIABJICHUS B CTBOJIE Baker Hughes INTEQ has displayed its next-
CKBAXUHBI U YIIPOILIEHHOE NTEPEMEIICHUE. generation CoilTrak™ system — a BHA for CT

Ha crense komnanuu Weatherford nocetTuTesnm Moriu applications. Benefits of the new CoilTrak
MO3HAKOMUTLCA C PAAOM PEMIEHUI /1 PEMOHTHO- system include increased reliability, step change
JIOBWJIBHBIX PA6OT M OIITUMUBAIUHU T06BIYU. K TOCIeITHUM in 3-D navigation, precise, high speed E-line
OTHOCHTCS U30/IMpyIomasi cucrema Jet Frac™, kotopas communication, improved reservoir navigation
UCIOJIb3YETCS 11 JOCTUKEHM I 30HAJIbHOU U30JISLIUU capabilities, real-time measurements, specialized
U TIO3BOJISIET POBOJUTD LEJIBIN PSJ| APYIUX ONEPALINT, design for underbalanced applications and simplified
TAKUX KAK CEJIEKTHUBHAS UHTEHCU(PUKALIMA TPUTOKA U I'PIT, deployment.
nep@opanys U TECTUPOBAHUE C ITOMOIIIBIO IECYAHOTO Weatherford presented a number of obstruction
(punsTpa, 06paboTKa C U3OJIALIUEHN BOJOHOCHOrO ropu3doHTa.  and production solutions. The latter include Jet

Kommnanus Smith International npeacTaBuia TEXHOJIOTHIO Frac™ straddle system, which is used to achieve
Copperhead — npOOKYy-MOCT, YCTAHABIUBAEMYIO BO BDEMSI zonal isolation, thereby enabling a number of other
nposeaeHus I'PIT a1 n301aumMu HUKHUX 30H. Copperhead procedures, including selective stimulation and
TO3BOJISIET IIOTOKY, HAXOSIIEMYCSI HUKE, OUUITATD fracturing, perforation and sand-screen testing,
CKBAXXUHY I TpoBeieHus ['PT1 nociie CTUMYIAIINN. and water-shutoff treatments.
TexHOoJIOrus ObUIA PA3pabOTAHA B IPOILIOM I'OALY, U YKE Smith International showcased Copperhead
MIPOBEJEH Pl YCIIENTHBIX UCIIBITAHUI B CAMBIX CYPOBBIX bridge and flow-through frac plug technology.
IKCIIYATAIIMOHHBIX yCaoBUAX. B cocras Copperhead Since its introduction late last year, Copperhead
BXO/IUT JIOJITOBEYHBIH AJIIOMUHHUEBBIN CIJIAB, KOTOPBIH has had hundreds of successful field runs applied
TO3BOJISIET YCTPOHUCTBY HAXOAWUTBHCS B CKBAXKUHE IIPU in the toughest operating conditions. Copperhead
JaBjeHUH 10 69 MITa u Temneparype 1o 177 °C 6e3 incorporates a long-lasting aluminum alloy that
Pa3pyLIEHUSL. enables it to stay locked and sealed downhole,

Komnanus KenJer Inc. HO3HAKOMUIIA yYACTHUKOB capable of withstanding pressures up to 10,000 psi
BBICTABKHU C OJHOMMEHHBIM YIAPHBIM OCBOOOK/AAIOIIUM and temperatures up to 350 °F without degrading.
HHCTPYMEHTOM, KOTOPBII UCIIOJIb3YETCA C KOJITIOOMHI'OM. KenJer Inc. presented the KENJER coiled tubing jar
Kontiobunroseiti sic KENJER nno3BosisieT onneparopy (CTJ) — a straight pull up and push down jarring tool
JIEI'KO KOHTPOJIHMPOBATh MHTEHCUBHOCTD YIAPHOU CHUJIbI that employs a combination of proven principles of
OCPEJICTBOM PETYINPOBAHUS 3AIPY3KHU. SIC cnocobeH hydraulics and mechanics. The KENJER CTJ allows
OCYHIECTBJISATD YJAPHOE BO3/ICHCTBUE PA3JIMYHON CUJIBL the operator to easily and simply control the intensity
JaHHBIF THCTPYMEHT PETYIUPYETCA BHYTPH CKBAKUHBI of the jarring blows by varying the load. The jar can
C BBICOKOI TOYHOCTBIO 6J1ar0/1apsi BO3MOKHOCTH MEHSITh deliver a wide range of blows from low to very high
HATSPKEHUE KOJITIOOUHI'A JJ1s1 IPOBEACHU S ONIEPALTHH. impact and impulse forces. The KENJER CT]J is fully

Western Well Tool, Inc. mpoieMOHCTPHUPOBAIA adjustable down-hole by varying the pull of the
TU/IPABINYECKUN BHYTPHUCKBAXKUHHBIA TPAKTOD AJIHUHONU coiled tubing to fire up or slacken off to fire down.
8,8 METPOB C TATOBBIM YCHJIMEM OKOJIO YETBIPEX TOHH, Western Well Tool, Inc. demonstrated the
KOTOPBIH IBJISAETCSA CAMBIM MOIITHBIM U3 ITOJOOHBIX All-Hydraulic Intervention Tractor (IT)™.
YCTPOFCTB, IPECTABACHHBIX HA PBIHKE. OH ITO3BOIAET With 8,500-plus pound of transporting powetr, this
CITyCKATh TUOKYIO TPyOy Ha paccTosgHue A0 1500 MeTPOB 29-foot IT is two and a half times stronger than
JLJIBIIIE, YEM AHAJIOT'H. any wheeled tractor on the market. It can transport

B 1jes1oM Ha BBICTaBKE ObLIO IIPEJCTABICHO 00JI€€ coiled tubing loads 2,000 to 5,000 feet further than
70 pa3nUYHBIX KOMIAHWUH, CPEAN KOTOPBIX ObLIIN comparable products.
U BEAYIIHE IPOU3BOAUTEIN OOOPYAOBAHUS, U More than 70 companies were exhibiting,
CEPBUCHBIE KOMITAHNUU. OPraHU3aTOPLI OTMETHUIIN, YTO including the the major equipment producers and
B 9TOM I'Oly BBICTABOYHBII ITABUJILOH ITOCETUJIO OOJIBIIE service companies. The organizers noted a wider
NPEACTABUTEIIEN HEMPTETA30400BIBAIOIINX KOMIIAHUH, YTO presence of operators among the attendees this year,
CJIEJIAJIO BBICTABOYHBIA KOMILJIEKC ITPEKPACHOI IUIOIAKON which ensured the event to be an excellent venue for
JUIS YCTAHOBJIEHUS [IEJIOBBIX KOHTAKTOB 1 O6MEHA communicating and sharing knowledge.
NPO(MECCUOHATIBLHBIM OITBITOM. The SPE/ICOTA Coiled Tubing and Well

BHe Bcakoro comHenus, KongpepeHusa 1 BLICTABKA 110 Intervention (CTWI) Conference and Exhibition
KOJITIOOMHTOBBIM TEXHOJIOTUSAM U BHYTPUCKBAKUHHBIM continues to consolidate its position as the industry’s
pa6oTtam SPE/ICOTA B ByasneH/ice 3aBO€BaIN PEMyTAIUIO foremost venue for the dissemination of relevant
JIYYIIErO B OTPACIU (pOpyMa O PACHPOCTPAHEHUIO information surrounding the use of coiled tubing
MH(HOPMAITUH O HOBUHKAX HE(PTETa30BOI'O CEPBUCA Ha and well intervention products and services within
MEK/IYHAPOJHOM HE(PTETA30BOI ApEHE. @ the global oil and gasarena. @
Oasra TABAYJIXAKOBA, <BpeMsa KOJITIOGHHIA» Olga GABDULKHAKOVA, Coiled Tubing Times
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CALL FOR ABSTRACTS
SPE / ICoTA 16TH EUROPEAN
WELL INTERVENTION ROUND TABLE

Sustaining our industry - well intervention is the key

Wednesday 17th and Thursday 18th November 2010
Aberdeen Exhibition & Conference Centre, Scotland, UK

The SPE ICoTA European Well Intervention Round Table
is Europe’s premier forum for exchange and discussion
of the latest developments in completion and well
intervention techniques. The event encompasses the
full range of well intervention practices including coiled
tubing, slickline, e-line and hydraulic workover as well
as specialist tools and solutions.

Case studies, from the UKCS or elsewhere, are
particularly welcome. Both novel technologies
and the successful application of existing
technologies are of interest.

Deadline for abstracts 16th July 2010

If you would like to submit an abstract
(100-200 words of text only, not graphics)
please send it to:

Hulse Rodger & Co

Presentations, which need not be full papers, will be
welcome on relevant topics such as:

Data acquisition/analysis

E-line services

Safety innovations

Subsea well interventions

Intervention equipment development

Surface flow measurement

Lightweight rig intervention

Rig-less SS intervention

Thru-tubing drilling and completions
Intervention techniques and practices

Riser and high-pressure riser connectors
Wireline technology

Subsea cost-reduction innovation

New technology and alternative solutions
Well completion and related intervention tools
Subsea well abandonment challenges
Potential technologies for deepwater intervention
Slick-line

Well integrity

(SPE ICoTA Round Table Event Managers)
Email spe@hulse-rodger.com

PO Box 10118 Aberdeen AB16 5DU, UK
Telephone +44(0)1224 495051




IEPCHEKTUBDI

COILED TUBING

ON LAND AND SEA

OBCYXKAEHUE 3A KPYIJIbIM CTOJIOM

ROUND TABLE DISCUSSION

B pamxax 6-ti [lompebumensckoti
KOHepeHuL 10 601POCAM IKCHILYAMAUULL
KOMIOOUH208020 0OOOPYOOBANHUA,
UCMEHMUDOBOUHOZ0, A301MHO20 U OPY2020
Haz2HemameibHo20 000PYO0BAHUA, A MAKIICe
obopyoosarus ons I'PI1, opzanu3o6amnHoll

C3A0 «Duomaiit», COCMOsNCS KPY2biLl CIOJL,
Ha KOMOPOM NPUCYMCIMEOBAIU
npeocmasumen Heghme2a3ocepeucHbLX
KOMNAHULL U 3A600a-NDOU3E00UNEIA.
3acedarie el nePasiii 3amecmument
zenepansHozo oupexmopa

C340 «Puomaur», unex PpeoaKyutOHH0O20
cogema ycypuana «Bpemsa koamoounza»
A.H. I pubanoackuii. B npouyecce
MHO20CMOPOHHE20 OUANI02a ObL/IU NTOOHAIMbL
npoonembl, KAcarouecs Cmpamezuiecko2o

passumus negpmezasocepeuca 6 Poccuu u CHI

Haoeemca, wmo uoeu umHeHus YUACIMHUKOB

KPY271020 CMOAG 0)OYIN UHIMEDECHBL LUUDOKOM)

KpPY2y uumamenetl Haule2o HypHala.

J.H. TpHGaHOBCKHIA: MBI [IEPEKUBAEM CJIOKHBII
MEPUOJ] BBIXO/A U3 SKOHOMUYECKOI'O KPHU3UCA, B
MPOLIECCE KOTOPOT'O HAOMIOAAIOCH 3HAYUTEIBHOE
MaJIEHUE 1I€H HA YIVIEBOAOPOLHOE ChIPBE, YTO HE MOIJIO
HE OTPA3UTBCA HA PA0OTE HEPTErA30CEPBUCHBIX
KOMIIAHHWI ¥ HA OTPACJIH B LIEJIOM. B 3TO CBA3H
HaM, IPOU3BOAUTENAM OOOPYAOBAHUS, XOTEIOCH ObI
OOMEHATHCA MHEHUSIMU C HAITUMU TOTPEOUTENSIMU.
IIpex e BCEro, O4EPTUTD TEHJAECHITUH, KOTOPLIE
HAOMIOJAIOTCS CETOHSA HA PhIHKE. Ham XOTenoch
OBI 3HATD, KAKHE IPOOJIEMBI Y BAC BOHUKAIOT B
MPOLECCE IKCIUIYATALIMU HAIETO OOOPYAOBAHUS,
KaKO€ OO0PYIOBAHME (HA3EMHOE U ITOA3EMHOE)
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The 6" Consumer Conference which
was arrvanged by NOV Fidmash and
covered the matters of operating coiled
lubing equipment, cementing, nitrogen
and other injection eag{mpmem‘, as well
as equipment for hydraulic fracturing,
gathered round the discussion table
representatives of oil and gas service
companies and the production plant.
The meeting was presided by D.N.
GribanouvsRy, the First Deputy
General Director of NOV Fidmash
and member of the Coiled Tubing
Time Journal editorial board. The
multilateral discussion raised a range o
issues related to the strategies of oil an
gas service development in Russia and
the CIS. We believe that the ideas and
opinions presented at the round table
will be ofz’pnterest o a major part of our
audience.

D.N. Gribanovsky: We are living through the
hard times recovering from the economic crisis
which made us witness significant drop in prices
for hydrocarbon raw materials inevitably affecting
the activity level of oil and gas service companies
and the industry in whole. Therefore, as equipment
manufacturers, we would like to exchange views with
our consumers and, first of all, to outline the current
market tendencies. We would like to know about
the problems you encounter while operating our
equipment, and to find out what equipment (whether
surface or underground) you need in order to master
new operations, what facilities you wish to get access



BaM HEOOXO/IUMO, YTOOBI OCBOUTH HOBBIE PAOOTHI,

K4KHME YCTAHOBKHU BBl XOTEJIN ObI UMETD, U KAK HAM
OTKOPPEKTHUPOBATH CBOU IPOTPAMMBI TEXHUYECKOT'O
PAa3BUTHUS M OCBOCHHUSI B IPOU3BO/ICTBE B COOTBETCTBUU C
BaIIMMU ITOKETAHHSIMI,

C.A. Arog0BCKUI, HAYAJTbHHUK OT/IEC/IA
3KCIUIyaTAallHH H PEMOHTA CKBaKHH I'K
<VKPrasmoosraar: Mbl 3KCIUIyaTUPYEM KOJITIOGHHTOBBIE
YCTAaHOBKM IPpOou3BoACTBA C3A0 «PuaMant», UX
Ka4€CTBOM JJOBOJIbHBL. B HAIINX MJIAHAX — PACIIUPEHHUE,
HO BBH/1y KPHU3UCA, KOTOPBII KOCHYJICS YKPAHUHBI,
HABEPHOE, B OOJBIIENA CTENIEHU, YEM PSAJ1A JPYTHUX
crpan CHI, cBOM HAMEPEHM I MBI IIOKA PEAIN30BATD HE
cMoru. Tpe6oBaHMA IO 3AIT9ACTAM U KOMIUIEKTYIOIUM
MBI BAM IIEPENATIA U HE COMHEBAEMCS, YTO OHU OYAYT
YAOBIETBOPEHDI B CPOK U B IIOJIHOU Mepe. YTO KacaeTcs
HOBBIX TEXHOJIOTHH, TO HAC OYEHD UHTEPECYET
HAIIPAaBJIEHHOE OYPEHUE IPU HOMOIIN KOJITIOOMHIOBOH
YCTAHOBKH. 3HAEM, YTO HEKOTOPBIE TOTPEOUTENTHN BAIIEN
OPOAYKIIMHU YKE UMEIOT ITOJOOHBI OITBIT. A BOOOIIE,
paboTel HA YKPAWUHE MHOI'O, U HOBBIE TEXHOJIOTUHU HAM
OYEHDb HYXKHBI.

J.H. 'puGaHOBCKHIA: VaeTCs 11 BaM UCIIOIb30BATh
MOTEHIUA KOJITIOOMHIOBOI'O OOOPYAOBAHUSA B IIOJTHOM
obbeme?

C.U. AAropoBCcKU¥: B 1omHOM 06'bEME, KOHEYHO, HET.
W HUKTO, HABEPHOE, HE MOXKET ITIOXBACTATHCS TEM, UTO
UCHOJIB3YET BCE BO3MOKXHOCTH YCTAHOBOK. Beerna ects
HOBBIE IUIAHBI U 33/IYMKH, HO PA3BUTHE CJCPKUBACTCS
BCE TEM K€ IPECIOBYTHIM SKOHOMHUYECKHUM (DAKTOPOM.
TOJIBKO B HEM 51 BUJKY IIPUYUHY, IOTOMY U JKEJIAHUE
€CTb, U 3HAHUS O HOBBIX TEXHOJIOTUAX MBI CTAPAEMCSI
OJy4aTh.

to, and how we can adjust our technical and production
development programmes in accordance with your
requests.

S.1. Yagodovsky, Director of Well Operation
and Repair of “UkrGasDobycha” Gas Producing
Company: We are operating coiled tubing units
produced by NOV Fidmash and we are satisfied with
their quality. We are planning to develop, though so
far we had little opportunity to bring our plans to life
because the crisis adverse impact seems to have been
stronger in Ukraine than in other CIS countries. We have
already submitted to you our requests for replacement
parts and components and we have no doubts that
these requests will be fulfilled in due time and in full. As
for the new technologies, our special interest is coiled
tubing directional drilling. As far as we know, some of
your consumers already have experience of the kind.
Generally speaking, we have much to do in Ukraine and
new technologies are in high demand.

D.N. Gribanovsky: Do you manage to use the
capacity of coiled tubing equipment to the fullest
extent?

S.1. Yagodovsky: Not to the fullest extent, I am afraid.
Moreover, I suppose no one can boast of that. There
is always planning and thinking ahead, but it is the
notorious economic factor that retards the progress. As I
see it, this is the only reason, as we never lack aspirations
and interest in new technologies.

I.I. Kovalko, Director of Well Workover
and Hydracarbon Production Stimulation of
“LvovGasDobycha” Gas Production Department:
We have had MK10T coiled tubing unit in operation }
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H.H1. KoBa/JIKO, HAYAJIbHHK OTJ€/Ia KAIIHTAIbHOI'O since 2006. It proved its high performance. We
PEMOHTA CKBA:KHH M HHTCHCH(DHKAIHIH JOOBIIH employ it for coiled tubing flushing and for packed
yrieBogopoaos I'TTY «JIbBOBra3goosrdar: well development. The repair works done involved
V HAC B 3KCILUTYATALUH HAXOAUTCS KOJNTIOOUHTOBAs replacement of packer glands and injector collars.
ycranoBka MK10T, mpuo6perennast B 2006 roay. Oxa
32PEKOMEH/IOBANA CE6sI C TOJIOKUTEITBHON CTOPOHBHI. V.N. Bobyrin, Head of OO0 “Ural-Design-PNP”
C ee TOMOMIBIO MBI TPOBOAUM PAOOTHI IO MPOMBIBKE Service Base: Our company has been working in
HKT 1 ocBO€HME HA MAKEPHBIX CKBAKHUHAX. cooperation with NOV Fidmash since 2000. We are
W3 peMOHTOB IIPOBEJIN 3AMEHY CAJIbBHUKOB satisfied with the units and have no complaints about
IepMETHU3aTOPA U 3AMEHY IO IINUIIHUKOB MHXKEKTOPA. delivery terms, repair, or spare parts. We have further

cooperation in plan.
B.H. Boo6sIpuH, HadaasHHK BIIO OO0 «Ypai-

Ju3zais-ITHII>: Hamma KOMIIaHUSA COTPYJHHUYACT C R.R. Aflatunov, Manager of Well Workover

C3AO0 «Duamamr» ¢ 2000 roga. VCTaHOBKAMM JOBOJIbHBL Workshop at 000 “BushNeft-GeoStroi”

[To moCTaBKe, PEMOHTY, 3AIIYACTSAM HAPEKAHNUH HET. Enginering Drilling Office: Today we have seven

Bynem u pasipiie COTpygHUYATS. coiled tubing units at work. One of them is M20, all
the remaining are M10’s. Our main activities involve

P.P. AQIATYHOB, HAYaJIbHHK II€Xa KAIIHTAJTBHOTO restoration of well intake capacity. Last year we
peMoHTa CKBaKUH puauana 000 bamrHehTH- acquired a unit for annulus operations. I would like
I'eocrpoit> TYBP: Ha cerogHANIHNA IEHb y HAC to mention the high performance of the unit in the
33/IECTBOBAHO CEMb KOJITIOOMHIOBBIX YCTAHOBOK. course of oil well treatment. Over half a year of this
OpHa M20, Bce octanbable M10. B OCHOBHOM Mbl coiled tubing unit being in operation we ‘covered’
BEJIEM Pa0OTHI IO BOCCTAHOBJICHUIO IPUEMUCTOCTH about 70 wells. Two of our machines — M20 and M10 —
CKBaKHH. B TPOIJIOM rofly NPUOOPETH TAKKE have been functioning for more than six years and
KOJITIOOMHI'OBYIO YCTAHOBKY JIJ151 Pa6OT IO require total overhaul. We rely on the manufacturer
MEXTPYOHOMY IPOCTPAHCTBY. XOUY OTMETHUTH XOPOIIUE to render its assistance with this problem. As for new
PE3YIBTATHI €€ UCIIOIb30BAHUSA IIPHU OOPAO6OTKAX technologies, hydraulic fracturing methods look
HEPTAHBIX CKBAKUH. 34 ITOJITOZA C TOMOIIBIO 3TOM promising. We are going to study the corresponding
KONTIOOWMHTOBOU YCTAHOBKHU MBI «CIETAJIN> IOPAAKA equipment specifications. We may well come to a
70 ckBaxuH. JIBe Hamy MamuHbl — M20 u M10 — decision to buy it.

IPOPaOOTANIH yKE OOJIBIIE MECTH JIET U HYKIAI0TCA

B KalIUTAJIbHOM PEMOHTE. MBI HAZIEEMCSI, UTO D.N. Gribanovsky: We can offer two strategies for
NpeAIpUsTHE-U3IOTOBUTEIb IIOMOXET HAM B PEIIEHUN overhaul activities: minor troubleshooting with worn-
3TON IPO6GIEMBL. YTO KACAE€TCSI HOBBIX TEXHOJIOI'U, out parts being replaced on the site, or repairing on a
Oosnplne nepcnekTussbl BUasATcs B I'PIT. Bygem nay4ars larger scale with the equipment being modernized and
TEXHUYECKUE XAPAKTEPUCTUKU OOOPYAOBAHUS JIJI5I HETO. upgraded to advanced technical parameters. Which of
BO3MOXHO, 6yzieM IIpUOOPETATH. the strategies do you consider more effective?

J.H. ' pru6GaHOBCKHIM: MbI IIPE/IJIATAEM JIBE R.R. Aflatunov: Of course, we would like to have
KOHILENIUY KAIIUTAIBHOI'O PEMOHTA: JIETKYIO our first two machines fully modernized; as for the
JeEeKTannIO U 3aMEHY (PU3NYECKH N3HOMIEHHBIX worn out components, they already were replaced in
YaCTEN HA MECTE WU 60JIee TTyOOKUIT PEMOHT, C the course of operation. We have our annual routine
MOJIEPHHU3AITUE U TOBEICHUEM O60PY/IOBAHUS 1O maintenance during the flood season, March and April
apaMeTPOB HOBOM TEXHUKU. Kakoi Ty Th, Ha Bam to be exact, when the roads are impassable.

B3IJIs1]1, 60Iee OIITUMAJIEH?
V.E. Ryabtsev, Chief Mechanic of Orenburg

P.P. A@asaryHOB: KOHEUHO, XOTEJIOCH ObI ITPOBECTU Well Stimulation and Workover Department at
MOJIHYIO MOJICPHU3A1IHUIO HAIIUX IIEPBbIX IBYX MAIIHH, 000 “Gasprom Podzemremont Orenburg:
IIOTOMY YTO U3HOIIEHHBIC Y3JIBI MBI YK€ 3AMEHSIIN We have examined the samples of NOV Fidmash
B IIPOIIECCE IKCIIYATAIINU. TeKyIIuit pEMOHT MBI latest machinery and the equipment which underwent
IIPOU3BOJUM E€KETOTHO BO BPEMS ITABO/KA B MapTe- the manufacturer’s overhaul repair. We are impressed
arpese, Korjaa y HaC HET JOPOT. by the effect of the extended modernization. The

manufacturer is absolutely right in its approach to carry

B.E. Pa01ieB, INTAaBHBIN MEXaHUK OpEeHOYpPICKOro out its own repair works, because the maintenance
YHUPC OO0 Ta3npoM noaszeMpeMoHT OpeHoypr»: performed by consumers turns out to be superficial.
Mp1 ocMOTpEy 06pa3ibl HOBOM TeXHUKH C3AO «Dymar, Of course, the manufacturer’s rates for overhaul repair
4 TaKKe 060PyI0BAHNE, KOTOPOE MPOIIIO HA are high, but I suppose we are determined to find
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NpEeIPUATHN KAITUTAJIbHBIN PEMOHT. PE3yIbTaThI additional financial capacities to ensure that the units
YIJIyOJIEHHON MOJIEPHU3A1IMU BIEYATIAIOT. OUEHb we have in operation for the moment go through
IIPABUJIBHO, YTO PEMOHT IIPOBOJUTCA HA IPEAIIPUATHH- full-scale upgrading so that they could match modern
U3TOTOBUTEJIE, TOTOMY YTO KOI/Id TIOTPEOUTENIN technologies and meet the high standards being set for
OBITAIOTCA OOCIYKUBATb TEXHUKY CAMH, 3TO Y HUX coiled tubing equipment nowadays.

MOJIYYAETCA MOBEPXHOCTHO. KOHEYHO, CTOUMOCTD

KAUTAJIBHOI'O PEMOHTA HA NIPEANPUATHHN BbICOKA, D.N. Gribanovsky: Many companies find the

HO, [YMAIO, MBI OY/IEM U3BICKHUBATD JIONIOJTHUTE/IbHBIE services provided with coiled tubing technologies
(PMHAHCOBBIE BO3MOXKHOCTH, YTOOBI yCTAHOBKH, highly efficient. While standard well workover crews
KOTOPBIE y HAC CEMYAC HAXOAATCA B KCILIyaTALlUU, stand idle, coiled tubing equipment keeps being used
IPOILIN [IOJIHOLEHHYIO MOAEPHU3ALIUIO U HU B YEM HE to capacity throughout a year. This is what happens
YCTYIIAJI1 HOBOM TEXHHUKE U COOTBETCTBOBAJIN BBICOKHUM in Bashkortostan, Tatarstan and a number of other
TPEOOBAHUAM, KOTOPBIE CETOHS NPENBABIIAIOTCA K regions. What else should be done to achieve a still
KOITIOOMHTOBOMY OO0DPYJOBAHHIO. wider application of coiled tubing technologies?

JO.H. 'pu6GaHOBCKHI: MHOI'ME KOMIIAHUH OTMEYAIOT V.E. Ryabtsev: As I see it, adequate performance
BBICOKYIO 3(D(PEKTUBHOCTB YCJIYT, OKA3bIBAEMBIX C suffers from labour turnover. To begin with, this
MIOMOIIBIO KOJNTIOOUHTIA. B TO BpeMs KaK 6pUTaibl phenomenon adversely affects the equipment
crangapTHoro KPC npocTanBaloT, KOITIOOUHIOBOE technical condition; besides, it gives rise to people’s
060PYIOBAHHE UMEET I'OAOBYIO 3aTPYy3Ky. Takoe negligence and their careless, “transitory” attitude to
MOJIOKEHHE CIIOKIIOCH B bamKkopTocTane, TatapcraHe, machinery. My proposal is to introduce certification
paae APyrux pErMOHOB. YTO HY>KHO, YTOOBI for the coiled tubing servicing staff. These people
KOITIOOUHTOBBIE TEXHOJIOTUH CTAJIN IPUMEHATBCS EIIE are to be taught, with their knowledge assessed and
mupe? documented. Drillers and assistant drillers have their

extension courses, but not coiled tubing operators. We

B.E. Pa6ues: Ha MOV B3IJIs/1, HOJIHOIIEHHOI paboTe hope for such courses to be organized.

MEIIAET TEKYYECTD KA4JIPOB B OpUTaJjax. DTO, BO-
IIEPBBIX, HETATUBHO CKA3bIBACTCS HA TEXHUUYECKOM AV.Dolgikh, Director of 0OO “Integra-
COCTOSTHUH OOOPY/IOBAHMS, 4, BO-BTOPbIX, IOPOXK/IAET Services” Surgut Unit: Our unit has just gone
6€30TBETCTBEHHOCTD JIIOZEH, X HEBHUMATE/IBHOE, through overhaul repair. You have seen it shining like
«BPEMEHHOE» OTHOIIEHUE K TEXHUKE. XOUY BBICTYIIUTh new, looking as if just off the assembly line. As for the
C IPEIJIOKEHUEM BBECTH CEPTUMHUKALINIO IEPCOHAA, testing and operation results, we shall present you the
06CITy’KUBAIOMIETO KOJTIOOMHIOBBIE YCTAHOBKH. JITOz€ data later. I have some suggestions as to the cryogenic
HY>KHO O0y4aTh, OLICHUBATb YPOBECHb UX 3HAHUI U nitrogen system: why not make it cheaper and more
BBI/IABATH COOTBETCTBYIONHUE JOKYMEHTHI. ECTh KypChI functional? It can be achieved by removing truck
TIOBBIIIECHU S KBATU(PUKALINH JIJ151 Oy PUIIBLITUKOB, chassis and putting the machine on a trawl. The size of
JUTSI TIOMOITHUKOB OYPHJIBIIIUKOB, 4 7151 OTIEPATOPOB the trawl will make it possible to install an additional
KONTIOOWHTA UX ITOKA HET. Hasieemcs, 9To OHU OYAYT nitrogen tank which expands the unrefueled range.
OpPraHU30BAHBL. I could also subscribe to the previous proposal about
arranging courses for coiled tubing operators. The

A.B. Joarux, tupekrop Cypryrckoro necessity for such courses has long been overdue.
nogpaszaeneHusa OO0 HAurTerpa-CepBuchl»: Hama
YCTAHOBKA TOJIBKO YTO MPOILIA KAITUTAIBHBIH PEMOHT. V.P. Moroz, Director of OOO “Integra-Services”
BaM ee Ipo/IEeMOHCTPHUPOBAJIU: CUSIET, IO BHEIITHEMY Coiled Tubing Department: Among the range of
BH/IY HE YCTYIIA€T HOBBIM MalIMHAM. O pe3yabTarax new equipment we give special priority to package
UCITBITAHUN U SKCIUIYATAIIMHM MBI BAM COOOITHIM. coiled tubing unit. Moreover, it would benefit from
V MEHS$ €CTbh MPEJIJIOKEHNE 10 KPUOTEHHOMY a plug-in pumping assembly and, perhaps, a plug-
430THOMY KOMIUIEKCY: VACIIEBUTD €TI0 U CAIE/IATH in membrane nitrogen unit: after all, you can’t have
6osee PyHKITMOHAIBHBIM. A JIJIS1 TOT'O CHSITB €0 C nitrogen delivered by helicopter whenever you wish!
ABTOMOOMJIBHOI'O IIACCH U ITOCTABUTh HA TPaJL. JJIrHA
TPaJjia IIO3BOJIUT YCTAHOBUTD JJOIIOJTHUTEIBHYIO D.N. Gribanovsky: Does your company manage to
€MKOCTB IIO/] )KHIKUI A30T, 4YTO JACT BO3MOKHOCTD fully employ the capacity of coiled tubing equipment?
OosplIE BpEMEHHU PA60OTATH 6€3 JO3AIIPABKU 430TOM.

TToaAepKUBAIO TAKKE IIPEABIAYIIETO BEICTYIAIOMIEIO V.P. Moroz: The equipment we use allows us to

I10 TIOBO/TY OPTaHMU3AITUH KYPCOB [IJIs1 OTIEPATOPOB perform operations we get orders for. If any new
KOJITIOOMHTOBBIX YCTAHOBOK. HEOOXOIMMOCTD B HUX challenges appear, then we’ll have to consider whether
JIaBHO Ha3pea. } our current equipment capacities are sufficient. }
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B.I1. MOpO3, THPEKTOP A€NIapTAMEHTA
I'HKT OOO HHTerpa-CepBHUCHD: 113
HOBOT'O O60PYJOBAHU A HAC OCOOEHHO
3aMHTEPECOBAIA 6JIOYHASA KOJITIOOUHIOBAS
YCTAHOBKA. A K HEX OYE€HD O/IOIEI ObI
OJIOYHBIN HACOCHBIHN AT'PETAT U, BO3MOKHO,
OJI0YHBINT MEMOPAHHBIA A30THBIH
KOMILJIEKC: BE€JJb HE HABO3UIIb 30T
BEPTOJIETOM!

I.H. T'punGaHOBCKHIL: A Bameii
KOMITAHHH YA€ TCS TIOJTHOCTBIO
32/IEPICTBOBATH NOTEHIINAJI KOJITIOOMHTA?

B.I1. Mopo3: MCI1I01b3yeEMOE HAMU
060pYIOBAHUE TTO3BOIAET OCYMECTBIATD
PabOoTEL, KOTOPBIE HAM 34KA3bIBAIOT.

EC/n NOABATCS HOBBIE 32/1a49U, OyIEM
JIyMaTh, IO3BOJISIET JIU JEUCTBYIONIEE OOOPYJOBAHUE UX
BBIIIOJIHUTD. [ IepCIIEKTUBHOE OOOPYIOBAHUE HHTEPECHO,
MIPEXK/E BCETO, /I TPYAHOAOCTYITHBIX MECTOPOXKACHUI,
4 MBI paO0OTAEM TaM, KyZa HAC IPUIIAMIAIOT.

B.I1. Kpasen, 3aMeCTHTE/Ib HAYAJIbHUKA
OT[I€/IA BOCCTAHOBJICHU S, UCIIBITAHU S
HHTEHCU(PHUKAIUH PA0OTHI CKBAKHH
BY «YkpOypras»: Mbl 3aHUMAECMCSI GYPEHUEM,
UHTEHCU(pUKaLer NpuToka, ['PIT 1 MaCCUBHBIMHU
KHUCJIOTHBIMU O6paboTKaMu. HaMm OueHb IPUTOANIICS Obl
OTEJIbHBIY HEOOIBIITON OJIOK AJIS ITIOAAYN KHCIOTHOM
CMECH Ha HACOCHBIE AI'PETAThL, TAKOU, YTOOBI EIO MOKHO
OBLJIO MCIIOJIb30BATh BMECTO CMECUTEISI-OJICHIEPA,
KOTOPBIH HE BCETAA (DYHKITMOHAJICH.

IO.H. T'puGaHOBCKH¥: ECiiu eCTh TaKasi MOTPEOGHOCTb,
TO MBI CDOPMYIINPYEM TEXHUUECKOE 32JJAHUE U
pa3padoTaeM TaKOM O610K. BeJlb OCHOBHASI MUCCUSL
C3AO «PugMan» Ha PBIHKE — CO3/1aBATb OOOPYAOBAHUE
O/ TOTPEOHOCTH 32KA3YUKOB.

P.1. EHuKeeB, TUpeKTOp hrirunana B AKTay
TOO «@paxk JI>keT»: Y HAC UMCIOTCS [IBE€ YCTAHOBKU
MK20T, KOTOpBIE IKCILIYaTUPYIOTCA C KOHIIA 2008
rojia. Tak 4To OnbIT paboT y HAC ITOKA HEOOIBIION. MBI
IPOBOJUM B OCHOBHOM OCBO€HHE CKBAXKUH 1tocie I'PIT n
MHTEHCU(PUKALIHIO IPUTOKA KUCIOTHBIMH COCTABAMUA. Y
HA4C €CTh TAK)XXE MOOWIbHAS HACOCHAS YCTAHOBKA H504.
OHa 32C/Iy’KUBAET OTAEIBHON BBICOKOM OLIEHKHU U 110
HAJIE’KHOCTU, U T10 YJOOCTBY B UCIIOJIb30BAHNH, U 1O
TEXHUYECKUM BO3MOXHOCTAM. C TEMH POCCUAUCKUMHU
YCTAHOBKAMH, C KOTOPBIMU 51 PAHBIIE PAO6OTAIL, TaKE
CpaBHUBATH He Xo4ueTcs. H504 Ha MOPsAOK BBILIE.
Hamm 3aKa34UKH IPOABJIAIOT UHTEPEC K CEJIEKTUBHBIM
06pabOTKAM NIPU3AOONHOM 30HBI, CEJICKTHBHBIM
PEMOHTHO-U3OMALMOHHBIM PA60TAM, K IIPUMEDY,
C IOMOMIBIO HAZIYBHBIX ITAKEPOB. Y HAC BO3HUKJIA
CJIOKHOCTHU B NIO3ULIMOHUPOBAHUH ITAKEPA B UHTEPBAJIE
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The advanced equipment is of more use for those
developing hard-to-reach deposits, while we work on
the sites we are invited to.

V.P. Kravets, Deputy Director of Well
Recovery, Testing and Stimulation Division of
“UkrBurGas” Drilling Department : Our main
activities are drilling, well stimulation, hydraulic
fracturing and massive acid treatment. We would find it
very useful to have an individual moderate-size unit for
acid supply of pumping sets, the one to be used instead
of a mixing blender which is not always functional.

D.N. Gribanovsky: If there is a necessity, we are
ready to define technical specifications and work
out the required unit. NOV Fidmash sees equipment
designs made at customers’ requests as its major
mission at the market.

R.I Yenikeev, Director of TOO “Frac Jet”
Aktau branch: Our two MK20T units have been in
operation since 2008. So, the operational background
is a short one. For the most part, we deal with well
development carried out upon hydraulic fracturing
and stimulation with acid mixtures. We also employ
N 504 mobile pumping unit. It deserves special praise
for its reliability, usability and technical capabilities. As
compared to other Russian units I had to work with, N
504 is a sequence higher. I see no use in drawing any
further parallels. Our clients take special interest in
selective bottom-hole treatment and selective remedial
cementing performed, for example, with inflatable
packers. We had to face some challenge while
positioning a packer within a perforated interval. We
hope to hear practical suggestions from the colleagues
at our round table.

D.N. Gribanovsky: It is usually our clients who
choose the technologies to be used. However, the



niepdopariun. HazieeMcst, 4To KOJIJIeru
JAJIy'T IPAKTUYECKUE COBETHI B KY/Iyapax
HAIIETo KPYIJIOro CTOA.

I.H. I'pu6aHOBCKUEL: Kakue
TEXHOJIOT'MU UCIIOIb30BATh, KAK IPABUJIO,
OIIPEAEIIAIOT 3aKa34rKU. Ho uem mupe
OPEIIOKEHUE, YEM OOJIBIIIE Y 3AKA3UYUKOB
MH(OPMALIIH O HOBBIX TEXHOJIOTHAX, TEM
6oraue y HUX BBIOOP, TEM OOJIBIIE OOBEMBI
OKa3bIBaeMBIX YCIYI. Kak Bel npoasuraere
HOBbIE TEXHOJIOIUU?

P.1. Enukees: C yIOBOJILCTBUEM
CTAPACMCA IIPOABUTATH HOBBIC TCXHOJIOTUH.
K npumepy, TO k€ UCIOIb30BAHUE
HAa/YBHBIX IAKEPOB. CAEPKUBAIOT HAC
TOJIBKO SKOHOMHUYECKUE TPYAHOCTH,
MEMIAIOINE IPUOOPETATH HOBOE OOOPYAOBAHUE.
Hanpumep, 111 HAIIPaBJIEHHOTO OYPEHUS, KOTOPOE
OUYEHb MHTEPECYET HAIINX 3aKA34UKOB. OTPAJHO, YTO
C3AO «Ddugmalr» OCBOUJIO BBIITYCK HEMEHTUPOBOYHOI'O
060PYAOBAHMS. DTO YPE3BBIUYANHO BOCTPEOOBAHHAS
TEXHUKA, IOCKOJIBKY CTAPBIE «COBETCKO-POCCUICKHUE»
YCTAaHOBKH MOPAJIBHO YCTAPENH, 4 AMEPUKAHCKHE OYEHDb
Joporue. Hamra KOMITaHug HAMEPEBAETCA 3AKYITUTD
y Gugmania HEMEHTUPOBOYHOE OOOPYJOBAHUE U
OKAa3bIBATb YCJIYT'H IO EMEHTHPOBAHUIO CKBAXKHUH.

B.B. IIIUTOB, HAYATbHHK OTIEJIA IIO JOObIYE
et 000 Tasnpom HedTh mIEabd»: Mbl
O4YE€Hb BHUMATEJIbHO IPUCMATPUBAEMCA K PabOTaM,
OCYIIECTBISAEMBIM C IIOMOIIBIO KOATIOOMHTA. Hac
MHTEPECYET UCIIOIb30BAHUE KOITIOOMHIOBBIX YCTAHOBOK
JUIA MENb(OBBIX MECTOPOXKIEHHNH, B IIEPBYIO OYEPEAD HA
MOPCKHUX Iu1aTgopmax. Hama rumatdopma B CIIEAYIOMEM
TOZY BBIXOJUT B MOPE, 6y/I€T MPAKTUYECKH KPYTIJIBINA IO
HAXOAUTHCS BO JIbAAX HA paccTossHUM 1000 kM OT 6epera.
[Tnardopma BecuT 1 MJIH TOHH, €€ BbicoTa 150 M. OHa
OYyZAET PACIIONATATBCA HA CEPENUHE MECTOPOXKACHMUS.
I'myorHa ckBaxrH 3000 M 110 BEpTHUKAJIN. OTXOAbI HA
JAJIbBHUE YYACTKH COCTABAT 10 7500 M, TOPU30OHTATIBHBIE
qactu — o1 850 1o 1000 M. BcTaet BOIpoC: MOXKHO JIN
MPU TAKUX KOHCTPYKLHMAX PALTMOHAIBHO UCIIONIb30BATh
KOJITIOOMHI'OBYIO YCTAHOBKY? MHUPOBOM ITPAKTHUKE
NOAOOHBIE IPUMEPBI U3BECTHBI. MBI XOTEN ObI
HCIIOJIb30BATh KOJTIOOWHI HA BCEX ITANAX PAOOT: B
nporecce 6ypeHus, HOMHTEPBAIbHBIX KUCJIOTHBIX
06pabOTOK, a30THBIX 06paboTOK. HO, ImaBHOE,
IUIAHUPYEM IIPOBOAUTD C UCTIOIb30BAHUEM T'MOKON
TPYOBI U3OALIMOHHBIE PA0OTH], 4 TAKXKE OIIEPALIUHU IO
HUCCIENOBAHUIO CKBAXKHUH, TUJPOJAUHAMUKY, F€O(PU3UKY.
ITpryeM OO'bEMBI ATUX PAOOT IIPEAIIOIATAIOTCS OYEHD
6o0bIIHEe. MBIl IMEH O€CeIbl CO CIICITUATUCTAMU
KOMIIaHUM «MHTErpa». UCxoas n3 ux OIbITa,
JUISI TAKHX IPOTSDKEHHBIX (0T 6000 10 7320 M)
T'OPU3OHTAJIBHBIX yY4ACTKOB TMOKOH TPYObI BO3MOKHBI

<

wider supply and the easier access to information on
new technologies are, the richer the choice they have
and, consequently, the volume of services provided.
What do you do to promote the latest technologies?

R.I. Yenikeev: We are glad to promote advanced
technologies. Take, for example, inflatable packers. The
only deterrent is economic difficulties which prevent
us from buying new equipment, such as directional
drilling equipment our clients are extremely interested
in. We are happy that NOV Fidmash has set up
production of cementing equipment. It is in high
demand because old “Soviet-Russian” units are out of
date, while those from American manufacturers are
costly. Our company is determined to buy cementing
equipment from Fidmash and provide its services for
well cementing.

B.V. Shchitov, Director of OOO “Gazprom Neft
Shelf” Oil Production Department: We pay special
attention to operations performed with coiled tubing
technologies. We take interest in applying coiled tubing
units for offshore deposits, on sea platforms first of all.
Our platform will be put to sea next year to be operated
icebound 1000 km of the coast practically over a year.
The platform weighs 1 million tons, with a height of
150 m. It will be located in the centre of the field. The
well vertical depth is 3000 m. Horizontal displacement
to distant sites will reach 7500 m, with horizontal
portions from 850 to 1000 m. The burning question
is whether a coiled tubing unit can be feasible in such
cases? The world practice knows such examples. We
would like to use coiled tubing technologies through
the whole range of operation procedures: in the course
of drilling, interval acid treatment, and nitrogen
treatment. Moreover, we intend to use coiled tubing
for insulating works and well surveying, including
hydrodynamic and geophysical research activities. And
the scope of work is expected to be huge. We have had }
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TIEPCIICKTUBbI

3AKPYTKH U JJPYTUE aBAPUMHBIC CUTYauH. [ToaToMy

K OO0PYAOBAHUIO, OOECTIEYNBAIOLIEMY ITOJJa4y TPYOHL,
JOJIKHBI ITPEABABIATBCA ITOBBIIICHHBIC TpC6OB2.HI/IH.

Ho kaxue UMEHHO, eITe MPEICTOUT ONPEACTUTD. MbI
TOTOBBI IIPEZIOCTABUTH BO3MOKHOCTD U 3ABOTYAHAM, U
IPEACTABUTCIIAM CCPBHUCHBIX KOMITaHUH IIpOCXaThb HA
n1aTHOpPMY, KOTOPAs ITIOKA HAXOAUTCSI B CEBEPOJIBUHCKE,
4TOOBI U3yYUTH IPOOIEMBI HA MECTE. [JO KOHITA TEKYIIETO
r0J1a Mbl COOMPAEMCS 3AKIIOYUTD IOTOBOP C KAKOH-TUOO0

CEPBUCHOI KOMIIAHUEHN, KOTOPAs AOCTABUT HA INIAT(HPOPMY

CBOIO YCTAHOBKY. MBI BE€JIEM IIEPETOBOPHI C PA3TUYHBIMU
KOMITAHHUSIMUY, B TOM YUCJIE C TEMH, KTO C XOPOIIUMH
PE3YIBTATAMU SKCILTYATUPYET YCTAHOBKH IPOU3BOJICTBA
C3A0O «®ugmaii».

JO.H. I'pu6aHOBCKHIL: Hallle npeAnpusTHe yxe
BHE/IPHJIO KOJITIOOWMHTOBBIE YCTAHOBKH B OJIOYHOM
HCIIOJIHEHUH JIIS1 Pa6OTEI HA IIENb(E B ABYX
npoekTax. OCO6EHHO HHTEPECHBII ONBIT HOJTYYHIICS B
Kanununrpaze.

B.B. IIIuTOB: CTPOAIAACS IIATHOPMA YHUKAIBHA
€I11e TEM, YTO B €€ HUKHEM OCHOBAHHM PACIIONIOKEHO
12 Tankos 1o 10 TeIC. TOHH. HaBepxy OyeT uaTu
MIPOLECC OYPEHMS, 4 BHU3Y — IOATOTOBKUA HE(PTH U I'a3a,
OTI'PY3KH HAa TAHKEPBDL TaK 9TO BOIIPOCHI 6€30ITACHOCTH
MOCTABJIEHBI PEOPOM.

IO.H. T'pr6GaHOBCKHEL: MBI [TOJTHOCTBIO ITPE/ICTABIISIEM
cebe NpoHIEMY U TOTOBBI OKA34Th MAKCUMAJIbHOE

copeicTBre. TEXHUYECKUE PELICHUS 110 KOJITIOOMHIOBBIM

YCTAHOBKAM JIJ11 MOPCKHUX IJIAT(POPM Y HAC UMEIOTCH,

B TOM 4YMCJIE KACAIOLUECH CIIELIMCIIOJIHEHNA Y3/I0B 1
JeTanen, a TAKKE aBTOHOMHOCTH dBTOMATHYECKUX
CHCTEM NOXKapoTyueHud. OnpejesieHHas CJIOKHOCTb
BU/JINTCA B UCIIOJIb30BAHUU TEXHOJIOTUNA. MBI IO POCHUM
JKYPHAJI M CANT «BpeMs KONTIOOUHTA» PA3BEPHYTh
JHUCKYCCHIO, IPUBJIEYD K OOCYKJCHUIO 3TUX ITPOOIIEM
ONBITHBIX CIIETUATIUCTOB.

B.I1. Mopo03: MBI y>Ke OOCY>K/4AJIN 9TH IPOOJIEMBL B
YACTU TOPU3OHTAJIBHBIX CKBAKHH. [IpOIOIIKAEM JyMATh
U NIPUITIAIIAEM K OOCYKIEHHUIO KOJUIer. HaZieroch, 94To
pemenne HanuIeTCs.

B.B. IIuToB: OO0 d'a3znpom HedTh meabd»
3aHUMAETCA KPYITHBIMHU IPOEKTAMU: KEpEHCKUM
6s10xKoM Ha CaxanmHe, [IITOKMaHOBCKHM I'a30BbIM
MECTOPOX/JIEHUEM — KPYITHEUIIINM, C TOAOBOU
Jo6bruet 90 MiIpA KyOMUECKUX METPOB. I1epCIeKTHBBI
Ha OJIMKAUINIHNE IIATh-ICCITh JIET /151 KOJITIOOMHT'A
OTKPBIBAIOTCA MHUPOKHUE. TAK YTO IIPUIJIAIIAEM K
COTPYIHUYECTBY.

O.H. T'pnGaHOBCKHI: [[pUHUMAEM IPUIJIATIICHUE. ©

HUBan CUJIOPOB, «<BpeMsa KOJITIOOHHTIA»
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it discussed with “Integra” company experts. Judging
from their experience, with such extensive (from 6000 to
7320 m) horizontal portions of coiled tubing we are sure
to face twisting and other emergencies. That is why the
equipment used for feeding the coiled tubing is supposed
to satisfy high requirements. However, the exact range

of such requirements is still to be determined. We are
eager to provide both the manufacturers and service
companies’ representatives an opportunity to visit our
platform located for the moment in Severodvinsk and

to study the problems on the site. By the end of this year
we are to make an agreement with a service company for
having a coiled tubing unit delivered on the platform. We
hold negotiations with a number of companies including
those efficiently operating the units produced by NOV
Fidmash.

D.N. Gribanovsky: We have already introduced into
production modular modifications of coiled tubing units
designed for two offshore projects. One of them, applied
in Kaliningrad, deserves special attention.

B.V. Shchitov: The platform being built is unique in
that it has 12 tanks with a tankage of 10 thousand tons
each in its lower base. While drilling is in process on
top of the platform, on the lower level oil and gas are
prepared and loaded into tankers. So, security issues get
top priority.

D.N. Gribanovsky: We have a comprehensive idea
of what the problem is and are ready to provide our
all-round support. We do have engineering solutions
for coiled tubing units used on sea platforms, including
those relating to special configuration of minor
components and independence of automatic fire-
fighting systems. However, the practical usage of the
technologies is a challenge in itself. Let me ask the Coiled
Tubing Times Journal and the journal site to bring up
these problems for discussion engaging top specialists to
provide their points of view.

V.P. Moroz: We already had such problems discussed
with regard to horizontal wells. The discussion goes on
and all the colleagues are invited to join it. We hope the
solution will be found.

B.V. Shchitov: OOO “Gazprom Neft Shelf” handles
major projects, namely Kerensk Block in Sakhalin, and
Shtokman Gas Field — the largest one, with an annual
production of 90 billion cubic metres. Coiled tubing
prospects for the nearest decade seem to be quite
inviting. So, let us work in cooperation.

D.N. Gribanovsky: We are glad to accept your
suggestion.

Ivan SIDOROY, Coiled Tubing Times
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Intervention & Coiled Tubing Association

NPU NOAOEPXKE MUHUCTEPCTBA SHEPTETUKI POCCUNCKOW ®ELEPALIMA
WITH SUPPORT OF THE MINISTRY OF ENERGY OF THE RUSSIAN FEDERATION

MEXXAYHAPOAHAA HAYYHO-NMPAKTUYECKAS KOH®EPEHLINA
«KOJITIOBUHIOBbIE TEXHOJ1IO'M N BHYTPUCKBAXUHHbBIE PABOTbI»

INTERNATIONAL SCIENTIFIC AND PRACTICAL
COILED TUBING AND WELL INTERVENTION CONFERENCE

1 5-17 CEHTSIBPS1 2010 TOAA, POCCUA,
OW HOTEL, MOSCOW, RUSSIA

TEMATUKA KOH®EPEHLUUMW:
¢ TeHaeHUMN pa3BUTNA HedpTerazoBoro cepeuca Poccun.
¢ BypeHue ¢ ucnonb3oBaHVeM rmokux Tpyo,
B TOM YMUIe C LieNblo fiera3alymn YrofbHbIX NiacroB.
¢ 3apesKa BTOpbIX CTBOMOB U 6opb6a ¢ 0OUI0XKHEHUAMM,
B TOM YndIe C NCMNofib30BaHNEM rmMGKon TpyObl.
¢ CoBpeMeHHast TeXHUKA U TeXHONIOMMU PEMOHTHO-

N30NALNOHHDbIX pa60T B HeCIJTﬂHbIX N ra3oBbIX CKBa>XUHaX.

¢ HoBble MeToAbl M 060pYyAOBaHVE Afisl NOBbILLIEHUS!
HedTeoTAaUN NNACTOB U NHTEHCUUKALMN NPUTOKA.
¢ CepBuUCHOe 06cny)XxuBaHUe 060pyaoOBaHMS.

NHdopmaumroHHoe ob6ecneyeHne HedTerasoBoro cepBuca.

OGpazoBaTenbHbIN ceMnHap «KonTioOUHT 1 ero NpYMeHeHUE»
15 ceHTa0ps 2010 ropa

JlekTop cemuHapa — bepHu JlydT, BULE-Npe3ngeHT
no TexHonorunsam komnaHum Global Tubing.
AKLIEHT ceMmHapa ByeT caenaH Ha HoBbIe TeXHONOMAM |
noBbIleHVs HedTeoTAauM NNacTa, PEMOHTa CKBaXVH W nocneaHve
AOCTVXeHUs B 0bnacTu konTiobuHrosoro Gyperus, | nomy
cnyliatento cemrHapa OyaeT BpydeH MMeHHoW ceplidukar.

KOHTAKTbLI:
www.cttimes.org;
Ten./dakc: +7 499 788 9119;
E-mail: ig@cttimes.org

CONTACTS:
www.cttimes.org;
Tel./fax: +7 499 788 9119;
E-mail: ig@cttimes.org

MnaTuHOBLIN CMIOHCOP:
Platinum sponsor: 0=

Schlumbergen

30n0TOM CNOoHCop:
Gold sponsor:

CepebpsiHbIf CNOHCOP:
Silver Sponsor:

THE CONFERENCE SUBJECTS ARE:

¢ Trends in the development of oilfield services in Russia.

e Coiled tubing drilling, particularly with
the purpose of coal-beds degassing.

* Sidetracking and possible troubleshooting,
particularly with the help of coiled tubing.

e Modern technologies of squeeze jobs
in oil and gas wells.

¢ New methods and equipment for enhanced
oil recovery and production stimulation.

o Aftersales service of equipment. Information
provision in oilfield services industry.

Educational Short Course Coiled Tubing andlts Applications
September 15,2010

The short course will be cbnd_ucted by B
VP Technology, Global Tubing.
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HE®TEFA30BAS BbICTABKA
15-17 ceHT10psi 2010 roaa

npcBeCTM neperoBopbi C NapTHepamMmu, opraHn3oBaTb
npeseHTauuio, pasamectnuTb HanOornee Ba)Hble
MaKeTbl W 3J1IeMEHTbI oGopyAOBava Bbl

MOXKeTe, 3aKa3aB CTeH/, Ha BbiCTaBKe.

OIL AND GAS EXHIBITION

September 15-17, 2010

Ordering a stand at our exhibition, you will be able
to conduct negotiations, make a presentation or place
the most important equipment models and elements.

CnoHcop cemuHapa «KonTioGUHT 1 ero NpyMeHeHne»:
Sponsor of the Short Course "Coiled Tubing & Its Applications":

®/ Fidmash.

CnoHcopbl MaTepuanoB KoHgepeHUUU:
Sponsors of the Conference Materials:

Tenaris

Tubular technologies. Innovative service.




PETMCTPALMOHHAA ®OPMA

11-a MexxayHapogHasi Hay4YHO-NpakTU4yeckKas KoHcepeHums
«KONTIOBUHIOBLIE TEXHONOITMA U BHYTPUCKBAXXWHHBIE PABOTbI»

15-17 ceHTAbpa 2010

1. MoxanylcTa, 3anonHUTe perucTpaunoHHyro opmy. “Mons, obazaTensHLIe ANA 3anonNHEHWA
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2, Aenfaeteck Nu Bl yneHom ICoTA [ UPKT? DA JHETO
Ynen ICoTA OALCO fHETO Homep YNeHCKoro BUNETa ...
Ynen UPKT JALDO /HETO Homep YneHcKoro BMNeTa ..o

3. MoxanyncTa, yKkaxuTe BUA YHacTHA U YKaXUTE CYMMY PerMcTpauMoHHOro B3Hoca.

Bbl anfeteck YyneHoMm  Bbl HE aBnaeTeck YneHom
ICoTA / UPKT ICoTA / UPKT

16-17.09.2010 - 11-a MexayHapogHas Hay4Ho-NpakTH4YecKan KoHdepeHUUA
«KonTioBUHroBbIe TEXHONOMMK W BHYTPUCKBaXUHHBbIE paboThI»

Mpw onnare go 31.05.2010 37 100 py6. O 42 000 py6. O
Mpu onnate go 01.09.2010 37 100 py6. O 44 100 py6. [J
Mpw onnate nocne 01.09.2010 37 100 py6. O 46 375 py6. O
Ona cTyneHToR W NpenogasaTenei 23450 pyb. O 23 450 pyb. O

15.09.2010 — CemuHap «KonTBWUHr U ero npuMeHeHue»

Mpw onnate go 01.09.2010 14 000 py6. O 16 625 py6.
Mpw onnare nocne 01.09.2010 14 000 py6. O 17 500 py6. O
4. Kenaete nu Bobl BICTYNWUTE B KavecTBe cnodcopa? [A [ /HETO

MopapobHas MHhopMaUuMa O CNOHCOPCKOM YYacTUM BeICLINAETCA NO 3anpocy Ha ig@cttimes.org

5. Henaete nu Bel npuHATE yd4acTue B Hedterasoeomn Beictaeke? [JALC] [HETO
3akasaTk cTaHOapTHLIA cTena (2x2 ke.m) 55 650 py6. O
Monyuyute Gonee noapobHyo MHOPMaUMIO O BeICTaBke []

*Cmoumocmes yyacmus exmoqvaem HAOC (18%)
WUTOrO: ......co.......... DYB.

6. #Kenaete nu Bel BLICTYNUTE B KavecTBe goknag4uka? OA[ /HETO
MNpenesapuTensHan Tema goknaga

Moxanywncrta, OTNPABbBLTE 3anonHeHHyw PETUCTPALUMOHHYO ®OPMY
Ha ig@cttimes.org wnu no cakcy: +7 499 788 9119




Ko/JTIOOHMHT KaK (baxkTop
JTBHKECHH S BIIEpE/

Coiled Tubing as a Prerequisite
for Further Development

Ha sonpocst koppecnoroerma «BK> omeeuaem aiasHbiil MexaHuK
Openoypecrozo YUPC OO0 d asnpom noosempemorin Opernbype» B.E. Paoyes

VE. Ryabtseuv, Chief Mechanic, Orenburg Stimulation and Workover Departmer,
OOO Gazprom podzemremont Orenburg, is answering questions of CT Times correspondent

Bpems konTioOnHra: Buxkrop EBrenresud,
000 da3mpom noa3eMpeMoHT OPeHOypI» IO
IIPaBy MOKHO CIUTATH OJJHUM U3 (h1arMaHOB
BHEIPEHHUS KOJITIOONHIOBBIX TEXHOJIOTHI
B Poccumn. Emme B 2003 roxy HaII >JKypHaJsx
ONyOJITUKOBAJI CTATHIO, 0000IAIOITY IO OIIBIT
NIPHMEHEHHA YCTAHOBKHM M20 B TOI1a enre
VIIHII 1 KPC OO0 «OpeHoGyprraznpom». Kakue
KOJITIOOMHIOBBIE YCTAHOBKH HCIIOIB3YIOTCA
000 Ta3npom nogzeMpeMoHT OpeHOoypr»

B HACTOSAIIIEE BpEeMI?

BuxTop Paones: HbiHe B HaleM paciopssKeHUH
HAXO/SITCS TPU KOJITIOOMHIOBBIC YCTAHOBKU
npousBoACcTBa C3AO «PuaMaII», BBINYIIEHHBIE B
2002, 2003 1 2008 rogax. Bce ycranosku M20 u M20T
OTHOCATCA K CPEAHEMY KIIACCY.

BK: Kakue paGoTsl HAHOO0/I€€ BOCTPEOOBAHBI
HA MECTOPOKIEeHHUAX OPEeHOYPIKbI?

B.P.: PazninuHbie paboThL. MHTEHCU(PUKAIIUS
MPUTOKA CKBAKUH, KUCJIOTHASI OOPAb0OTKA
NpU3a60THON 30HBI IIJIACTA, OUUCTKA OT AC(PAIBTO-
CMOIHCTO-NTAPA(PUHOBBIX OTJIOKEHUIT, OCBOEHHE

TIICHHBIMHY CUCTCMAMH, I‘CO(I)I/ISI/I"ICCKI/IC HCCIICOOBAHHUA...

TaxoKke MPOU3BOAUTCS PA3MBIB TAPAMHUHOBBIX
OTJIOKEHUI IPU ITIOMOIIM ATPEraTa JenapauHU3ALIUA
CKBa’KMH C UCIIOJIb30BAHUEM OJIOTPETON HEPTH.
OCBOEHME CKBAKUH BEJIETCA A30THBIMH YCTAHOBKAMU
CT'V8K, AT'Y5M nipounssogactsa OO0 «/Juokcngy»
(Exarepun6ypr). [IppuMeHEHNE JAHHOTO B4
430THBIX YCTAHOBOK OOYCJIOBJIEHO BO3MOKHOCTBIO
MCIIONB30BATh XKUJIKNUM 430T (IPOU3BOJUMBIH HA
OT'KM) 1 1peo6pa30BbIBATh €I'0 B I'A3000PA3HBIN /11
NPUMEHEHHUS B KAYECTBE PA6OYETO Ar€HTA B IIPOLIECCE
OCBOEHMU S CKBAXKUH. 'A3000pa3HBIN 430T IIOAAETCS

H4 32001 CKBAKHUHBI (MHTEPBAJI IEp(OpaLINN) Yyepes
I'HKT KONTIOOMHI'OBO¥ YCTAHOBKH.

Coiled Tubing Times: Mr. Ryabtseyv,
000 Gazprom Podzemremont Orenburg
is justly referred to as the flagship company,
when it comes to deployment of coiled
tubing technologies in Russia. Back in
2003 our journal published an article,
summarizing experience in application
of M20 Unit by, at that time, UPNP & KRS
000 Orenburggazprom. Which coiled
tubing units are used by OO0 Gazprom
podzemremont Orenburg nowadays?

Victor Ryabtsev: Currently, we possess three
coiled tubing units manufactured by NOV Fidmash, }
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BK: MHOrHe CEpBHCHHKH CETYIOT HA TO, YTO
MM 9aCTO HE XBATA€T CIECITHATH3HPOBAHHOTO
HHCTPYMEHTA i1 KOJITIOOMHI'A, HHCTPYMEHTA
moJ 3aKa3. A Bel /I mpoBeaeHuA padboT
HCIIOJAb3yeTe KaKOe-TO CJI0KHOE, HECTAaHJAPTHOE
ob0opymoBaHHue?

B.P.: []a, HaM 4aCTO HE XBATACT
CHENUANTU3UPOBAHHOIO HHCTPYMEHTA /I
KOJITIOOMHTA. MBI BEIHYKJIEHBI PA3Pa6aThIBATD U
U3TOTABJINBATD B YCIOBUAX BITO OpeHOYprckoro
VYHPC UHCTPYMEHT, KOTOPBIA UCIIOIb3yETCS
MIPU KOJITIOOMHTOBBIX TEXHOJIOTUAX. K TakKOMY
UHCTPYMEHTY OTHOCATCS PA3/IMYHOIO TUITA U
KOHCTPYKLIMM HACAJIKH JJISI 3AKAYKH KUCIOTBI U
OPOMBIBKU NTPOOOK B HKT, 06paTHBIE KIATaHBI
auameTpoM 40 1 42 MM B KOPPO3HOHHOM CTOUKOM
WCIIOJIHEHUH U AD. /171 U3BJICYEHUA KJIATIAHOB-
OTCEKATENENH MPUMEHAETCSA UHCTPYMEHT KOMIIAHUH
Weatherford, KOTOPBI, KAK IPABUJIO, HOCJIE
MPOBEAEHUA CKBAXKUHHBIX PAOOT TPEOYET PEMOHTA
(BBUZY OTCYTCTBUSA 3AIIACHBIX YACTEH PEMOHT
WHCTPYMEHTA NPOOIEMATUYEH).

BK: Ho Beib OBIBAIOT CIOKHBIE CUTYAI[HH,
HAIIPpHMEP CHJIbHEBIE MOPO3HI, KOIZA BCE JKe
IPHXOAUTCA IPHHUMATE HECTAHJAPTHBIE
pemeHuna?

B.P.: KOHEYHO, HAM TPYJHO IIPUXOANUTCS 3UMOH,
KOI'Zla MOPO3bI JOCTUT'AIOT MUHYC COPOKA I'PAJYCOB IO
Henbcuro. IIpy TaKKX TEMIIEPATYPAX IPU IPOBEACHNH
PaboT MBI HCTIONB3YyEM BOJJOMETAHOIBHYIO CMEChH,
4TOOBI HE PA3MOPO3UTh I'MOKYIO TPYOyY, KOTOPAas
CTOUT OYEHD HEJENIEBO. A TIOCJIE IIPOBEIEHUA PAOOT
10 OCBOEHUIO MBI ITPOyBaeM KOJIOHHY 'HKT a3zoTomMm,
YTOOBI YAAIUTH OCTATKH BOJOMETAHOJIBHOU CMECU U
BHYTPEHHIOIO [IOJIOCTh OOPA0ATHIBAEM HHTMOUTOPOM
KOPPO3HU.

BK: He cekper, 4TO KOJITIOOHHI'OBBIE
TEXHOJIOT'HH II0KA He IMMOJTy4YHJIu B Poccun
IIMPOKOTo npumMeHeHnusa. Kak, Ha Baui B3rian,
Oy/IeT pa3BHBATHCS HCIIOJIb30BAHHUE I'HOKOM
TPyOBI B OJIM KaAMIIIEM Oyayniem?

B.P.: Bel, HaBepHOE, OOPATHIN BHUMAHHE, YTO C
KaK/IbIM I'OJIOM BCE 6OJIBIIE CIELNATHNCTOB IPUEZKAIOT
H4 KOH(PEPEHIINH 10 KOJTIOOMHIOBBIM TEXHOJIOI' UM
U BHYTPUCKBA’KUHHBIM PA00OTAM, 4 TAKXKE HA
Pa3InMYHBIE NPO(UIBHBIE MEPONPUATH? OT IPOCTOT'O
JIIOOOMBITCTBA TAKOE HE IIPOUCXOAUT. Bce KoMIaHnuun
XOTAT JBUT'ATHCA BIIEPE, 4 KOJITIOOMHI — 9TO
3aMeYATEIbHOE HAIPABJIEHUE, KOTOPOE OIPEEAET
JIBHIKEHUE BIiepe/l. [I03TOMy OHO, HECOMHEHHO, OY/IET
Pa3BUBATHCHL.

BK: ImeeT 1u OypeHHE KOJITIOOMHIOM
XOPOUIHE NEPCIIEKTHUBHI?
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produced in 2002, 2003 and 2008. All units M20
and M20T belong to middle-class category.

CTT: Which types of work are mostly
sought-for in the Orenburg region?

V.R.: Well, different types of work are in demand:
enhanced oil recovery, bottom-hole acidizing,
cleanout of asphalt, resin, and paraffin deposits,
foamed completion fluids and methods, geophysical
exploration etc. We also perform washout of paraffin
deposits using units for well dewaxing and heated
oil. Well completion is done using nitrogen unites
SGUS8K, AGU5M, manufactured by OOO Dioxide,
Ekaterinburg. The main reason for using nitrogen
units of this type is that they enable us to apply liquid
nitrogen (produced at Orenburg Gas-Condensate
Field (OGOF)) and convert it into nitrogen gas, used
as a working agent for well completion. Nitrogen
gas is delivered to bottomhole (perforated interval)
through coiled tubing, run from a CT unit.

CTT: Many of those who work in oilfield
services lament that they frequently feel lack
of special tools for coiled tubing and custom-
made equipment. Does your company use any
advanced, unconventional equipment?

V.R.: Certainly, very often we don’t have
specialized coiled tubing tools at hand and have
to design and manufacture coiled tubing tools at
our own facilities. For example, it can be nozzles
for acid injection, removal of plugs in the tubing,
1.58”and 1.65”corrosion-resistant valves, everything
varying in type and configuration. For retrieval of
downbhole safety valves, we use a tool manufactured
by Weatherford, which, as a rule, requires repair after
intervention (and it can be a quite a problem, since
spare parts are not available).

CTT: However, challenging situations do
occur sometimes, for example severe frost,
when it can be crucial to take unconventional
measures.

V.R.: Of course, winter time, when the
temperature falls below — 40 deg F, can be really
hard. At such temperature, we use water-methanol
mix during well interventions, so as not to freeze up
the tubing, which is really costly. After completion is
finished, we blow down coiled tubing with nitrogen
in order to remove water-methanol mix and treat
liner interior with corrosion inhibitor.

CTT: It is well know that coiled tubing
technologies do not enjoy wide use in Russia
yet. In what way, do you think, coiled tubing
and its application will develop in the nearest
future?



B.P.: Eciit MBI HAy4YUMCs OyPHUTD, 3TO CTAHET
OOJBIIMM IPOPBIBOM. B HacToOsAIIEE BpEMS €ECTH MHOT'O
CEPBUCHBIX KOMITAHUI, y KOTOPBIX HAd BOOPYKEHUH
HUMEIOTCS OOJbIINE OYPOBBIE YCTAHOBKU M KOJITIOOUHI.
KonTioOUHT HCOIb3yeTCA KAK BCIIOMOTATEIbHBIH
WHCTPYMEHT, HO, I CAMTAIO, YTO TAKOM OAXO/ B KOPHE
HeBepeH. Beakoe iericTBuE, 110645 paboTa JOKHBL
OBbITb CUCTEMATHU3UPOBAHBL: €CThb 60JbIION KPC, 3Ha4YUT,
€CTb 1 CTAHKH, OOOPYJOBAHHE U TEXHUKA O] HETO. ECTh
KOJITIOOMHT, 3HAYUT, KOMIIAHUS K HEMY JIOJIKHA UMETh
BCE HEOOXOITMMOE KOJITIOOMHI'OBOE OOOPYAOBAHUE,
BCIIOMOT'aTEIBHBIN UHCTPYMEHT, HEOOXOJUMBINA KaAK JIJIS
OypeHUs, TaK U 111 3aPE3KU BTOPBIX CTBOJIOB.

BK: JpyruMH CJIOBAMH, IPEUMYIIECTBO Yy TEX,
KTO HCIIOJIB3YET HA BCE CTO BO3MOKHOCTH KaK
KOJITIOOHUHTA, TAK U TPAJTUITHOHHBIX METO/IOB...

B.P.: B HEKOTOpOM CMBICTIE. BEb 4TO TAKOE
KOJITIOOHHT? KOATIOOHMHT — 3TO TO JKE CAMOE, 9YTO
IAPHUKOBAS PYUYKa, HO 6€3 CTEP:KHSL. MOXXHO IUCATh
TaKOI py4dko? Koneuno, HeT. OgHAKO CaMo IO cede
U300PETEHUE T€HUABHOE. TaK )K€ U KON TIOOHHT.
Kaxx/1a51 KOJNTIOOMHIOBAS1 yCTAHOBKA JJOJIKHA OBITH
YKOMIIJIEKTOBAHA KAYAIOIIUM AI'PErATOM, HACOCHBIM
ArperaToM, U3MEPUTEIbHBIMU CUCTEMAMH,
BCIIOMOTI'aTC/IBHBIM O60pYI[OB21HI/ICM AJIsI HU34
OYpPUIBHON KOJIOHHBL: OOPATHBIMHU KJIAITAHAMHU,
33/IBUDKKAMHU, KOTOPBIE HAXOSATCS HAa 6apadaHe.

BK: 3By4HT TaK, OyATO BHI rOBOpHTE O KAKOH-TO
KOHKPETHOH CUTYyaIluH.

B.P.: Sl TOBOPIO TAK, IOTOMY YTO MbI pa60OTAEM
B CEPOBOJIOPOAHON CPEZIE, 4, KAK U3BECTHO, OHA
OYEHbD ATPECCUBHA, B PE3YIBTATE YETO IIPOUCXOIUT
HABOJOPAKUBAHUE UHCTPYMEHTA U €TO
CEPOBOJJOPOTHOE PACTPECKHUBAHUE.

BK: He pacckaskere 06 3ToM nmoapooHee? Hamrmx
qHUTaTeIeH O4Y€Hb HHTEPECYET ONBIT PAOOTHI C
T'HOKO¥ TPYOO¥ B arpECCUBHBIX CPEIAX.

B.P.: MBI CTOJIKHYJIMCH C 3TOU IIPOOBIEMOH, KOT/IA
ITOJIyYHJIU TIEPBYIO KOJITIOOMHI'OBYIO YCTAHOBKY.

IIpOTUBOBBIOPOCOBOE OOOPYJOBAHUE
KOJITIOOMHI'OBOM YCTAHOBKH HE OTBEYAJIO TPEOOBAHUSAM
K paboTe B CEPOBOIOPO/IHOI CPEJIE, UTO IIPUBEJIO K
OBICTPOMY BBIXO/ly 13 CTPOSI 3JIEMEHTOB U y3710B [1BO.

A nouemy? ITOTOMY 4TO JIJ1s1 pAOOTHI B TAKOU Cpejie
HY>KHBI COOTBETCTBYIOIIUE MATCPHUAJIbL, CTOMKHE K
BO3/ICHCTBHIO CEPOBOZIOPOAA. OTHAKO B PE3Y/IbTATE
HAKATUTMBAHUA ONBITA PAOOTHI C KOJITIOOMHIOBBIMHA
YCTAHOBKAMM ObLIM IOJOOPAHBI COOTBETCTBYIOIINE
MaTEPHAJIbL, YTO OOECIIEUNIIO 6E30IIACHOCTD
IIPOBEJCHUS PAOOT HA CKBAXKUHAX.

BK: A xorga Baire npegnpusaTHe CTaJI0
HCIIOIb30BATH KOJITIOOMHIOBBIE TEXHOJIOTHH? }

V.R.: You have probably paid attention to the
fact that year after year more and more specialists
are attending conferences on coiled tubing
technologies and well intervention, as well as other
related events. It is not because of mere curiosity.
All companies want to move forward, and coiled
tubing is a strong trend, which can be regarded
as a prerequisite for further advancement.

CTT: Do you think coiled tubing drilling
may have good prospects?

V.R.: If we learn how to apply coiled tubing
drilling, it will certainly be a great breakthrough.
Nowadays, there are a lot of service companies
which possess big drilling units and coiled
tubing equipment, the latter being used mostly
as an auxiliary tool. This approach is something
fundamentally wrong. Each and every operation,
any process should be methodical. If, let’s say, a
large-scale workover is needed, all the necessary
tools and equipment must be available; if a
company has a CT unit, it should also have all
associated equipment, any auxiliary tool, needed
both for drilling and sidetrack kickoff.

CTT: In other words, only those who
use both coiled tubing and conventional
methods in full can have the advantage...

V.R.: To some extent. Essentially, what is coiled
tubing? Basically, it is the same as a ball-point pen
without a chamber in it. Can one you this pen for
writing? Of course, not. However, the invention
itself is undoubtedly brilliant. The same is true
about coiled tubing. Each coiled tubing unit should
be equipped with injecting and pumping tools,
measuring systems, auxiliary tools for BHA: back
valves and side valves on the reel.

CTT: It sounds is if you are now talking
about a particular case.

V.R.: I put it like this because we work in H,S
environment, and everyone knows that it is very
corrosive. As a result, equipment hydrogenation
and its sulfide corrosion cracking occur.

CTT: Could you, please, provide more
details here. Our readers are particularly
interested in how coiled tubing operations
are carried out in corrosive environment.

V.R.: We encountered the problem when the first
coiled tubing unit was delivered.

Blowout equipment of that unit didn’t meet
requirements for operations in corrosive
environment, and it resulted in rapid failure
of BOE’s elements. Why? Because, special
materials, resistant to H,S exposure, are needed }
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B.P.: B nexabpe 2002 rosa 6p11a OIy4YeHa IepBast
KOJITIOOUHIOBAS1 yCTAaHOBKA M20. [TepBbl€ HABLIKU
pu paboTe C KOJTIOOMHIOM ITOMy4d€eHBI B 2003 rogy
no nnposeaeHuio [ICKO 1 0OCBOEHUIO CKBAXKUH. B
2005 rogy 6611 IPUOOPETEH HHCTPYMEHT KOMITAHHUU
Weatherford /1151 U3BJICYUEHU ST ABAPUNTHBIX KJIATTAHOB-
OTCEKATEJIEH U MIPOBEAECHBI PA6OTHI IO U3BJICYEHHUIO
aBapuriHbIX KO. BblJIO N3B/I€YEHO 1BA ABAPUMHBIX
KO. B ¢BsA3U € NOJIOMKO! HTHCTPYMEHTA PAOOTHI ObLIN
MIPEKPAIIEHBL

BK: Pa3 MBI 3aTOBOPHJIN O IPHPOTHBIX
YCJIOBHIX, MOI'Y JIH S IOMHTEPECOBATHC,
KAKOBBI I'TYOMHEBI CKBAKHH HA T€X
MECTOPOKJIECHHUAX, r1e Bl padboTaere?

B.P.: I'my6una ckBaxuH Ha OpeHbyprckom 'KM
HAXOAUTCA B IIpegenax ot 1800 no 2000 meTpos.

BK: A ¢ KakHMH ene nmpoodaemamu Bam
MIPHUXOTHUTCA CTATKUBATHCA?

B.P.: B HacTosAmEe BpEMS 51 BUXKY TPU ITPOOIEMHBIX
BOIIPOCA.

Bo-nepBhIX, IPH SKCILTYaTAIIUH B
CepOBOZIOPOAOCOAEPIKATIE cpefie (10 6% H,S)
ucnonbdyetcsa THKT kommanunii Quality Tubing
(mapka Tpyos! — QT-800), Precision Tube Technology
(Mapka Tpyosl — HS-70TMCM). JIoNrOBEYHOCTD
Tpy6s! HA OTKM ncuncisercs 80-90 crycko-
HOA’BEMHBIX OINEPAIINH (IO O6PA30BAHUS CBUIIECH HA
I'HKT). PeMOHT TPyOBI, CBA3aHHBIIN C JIUKBUJAIIUEH
CBUIIEH, IPONU3BOJUTCS BBIPE3AHHUEM YUACTKA
MECTOHAXOX/IEHNUA CBUIIA U JAJIbHEHNIIEN CBAPKON
I'HKT. CpOK Ci1y>k06bI CBAPHOTO COEJUHEHU A
COCTABIBIET 5—6 COYCKO-TIO'bEMHBIX OIEPAITHEL —
3aTE€M OOPA3YETCA HOBBIY CBUII] 11O CBAPKE X PEMOHT

I'HKT nosropsiercs. [ToaToMy HaM HY>KHA TEXHOIOT U

OpPOBEAEHM CBAPOYHBIX paboT T'HKT, o60pynoBanue
Y1 MaTEPUAJIBI (MMIIOPTHBIE U HAIIIA OTEYECTBEHHDIE —
MMIIOPTO3AMEIAIOIINE), KOTOPBIE UCIIONb3YIOTCS
MIPU CBAPKE TPYObL. XOTEIOCH ObL, YTOOBI Bam
JKYPHAJ OCBETUJI 3TOT BOIIPOC, 4 TAKXKE OIBIT JPYTHUX
OPEANPUATHIN, UCTIONB3YIOMUX KOJITIOOUHIOBBIE
TEXHOJIOTUU.

BO-BTOPBIX, IIPH OCBOEHUU CKBAKWH HA
OI'KM ¢ mOMONIBIO KOATIOOUHT'OBBIX U OJIOYHBIX
CEMAPALMOHHBIX YCTAHOBOK BO3HHUKAIOT OOJIBIINE
MPOO6JIEMBI ITO 3aT PAZHEHUIO OKPYIKAIOMIEN
aTMOCOEPHI (T'43 U A30T CKUT'AIOTCA HA
TOPU3OHTAJIBHBIX (DAKEIBHBIX YCTAHOBKAX). [1pn
HAJIMYMU 430TA B ra3€ Ia30Basg CMECh HE TOPUT, U
MPOUCXOAUT 3ATPA3HEHNE OKPYKAIOMEN CPENBL
B pesynbrare aToro mel uMeem 3arnpeTsl 1o JIOOC
U IIPOCTOU OPUTAABI IO OCBOEHUIO CKBAXKUH. 11
pEeneHns 3TUX 327144 HEOOXOIMMA YCTAHOBKA,
MO3BOJIAIONIAS BECTH IIPOLIECC OCBOEHUA HE3ABUCUMO
OT IIPHUPOAHBIX YCIIOBUI IO 3AKPBITOMY LIUKILY, T.€.
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for operations in such environments. However,

as a result of constantly growing expertise in
application of CT units, we managed to find these
special materials, which now ensure safety of well
interventions.

CTT: And when did your company start to
employ coiled tubing technologies?

V.R.: In December 2002 we received our fist
coiled tubing unit M20. Earliest skills of coiled
tubing operations were acquired in 2003, when
interval acid treatment and well completion
were performed. In 2005, a Weatheford tool
for retrieval of downhole safety valves was
purchased; it was put into operations directly
with two safety valves being retrieved. However,
later the operations were stopped due to
breakdown of the tool.

CTT: Now that we started to talk about
environmental conditions, ’'m particularly
curious about the well depths at the oil field
where your work.

V.R.: Well depth at Orenburg Gas-Condensate
field is in the range between 5900-6500 ft.

CTT: What other challenges do you face?

V.R.: Nowadays, there are three challenging
issues, I believe.

First of all, we use coiled tubing by Quality
Tubing (grade QT-800) and Precision Tube
Technology (grade — HS-70TMCM) when
working in hydrogen sulfide environment (up
to 6% H,S). Fatigue life of coiled tubing used
at OGCEF is around 80—-90 RIH/POOH (before
formation of blue holes in CT). The tubing repair,
elimination of blue holes, is done by cutting off
the section where the failure is observed and
then welding the tubing together. Coiled tubing
with a welded seam can be used for another 5-6
RIH/POOH operations, as a new hole forms in
the welded section and a new repair is required.
Thus, we need reliable technologies, equipment
and materials (both foreign and domestic) for
CT welding jobs. It would be nice if your Journal
could cover this topic, especially the experience
of other companies that employ coiled tubing
technologies.

Secondly, well completion at OGCF using CT
and separation units is associated with a major
environmental impact (gas and nitrogen are
burnt with horizontal flare units). If nitrogen is
present in gas, the gaseous mixture cannot burn
and environmental pollution occurs. As a rule,
bans are imposed by environment protection and
industrial sanitation laboratories and completion



MOJIyYEHHAs IIPHU OCBOEHNH I'd30-430THA CMECh
JOKHA OBITh KOMIIPECCUPOBAHA U 3aKA49aHA CHOBA
B CKBA>)KHHY WJIX B IIJIEUD. /151 peneHns 3Toi
327291 HEOOXOJUMBI T'A30KOMITPECCOPHI C PAGOYHUM
NOPTATHUBHBIM J1ABJIEHUEM Ppaﬁ_ —15,0-20,0 MI1a
WIN OYCTEPHBIE YCTAHOBKH JJIs1 PAOOTEI C T'd30M,
COJIEPIKAIITM CEPOBOAOPO/ 10 6%.

B-Tperpux, MHOIO HAPEKAHUI BO3HUKACT Y
MAIIMHUCTOB IO Ka4deCTBy maccu M3KT u, Kak
CJIEJCTBUE, OOECTIEYEHHUE 3AITACHBIMU YACTAMHU.
Bospmag npobaeMa CymecTByeT C IPHOOPETEHHUEM
u nnocraskor 3UIT Ha M3KT. HeT ObICTPOTHL U
ONEPATUBHOCTU B PEIIEHUM JAHHOI'O BOIIPOCA. JIj1s1
peneHns JAaHHOH MPO6JIEMBI TPOCUM
C3A0 «®ugmani» OKka3aTb COJACHCTBUE.

BK: Ec/iz HE CEKpPET, CKOJIBKO OII€PAITH I
B MECAI IIPOBOSHUT KOMIIAHUA?

B.P.: B mecan ByMs YCTAHOBKAMHU MBI JIEJTAEM 5—7
CKBAKUHO-OIIEPALMH. MOXXHO CKa34Tb, YTO 3TO MAJIO,
MOTOMY YTO MHOT'HE CEPBUCHUKU Tatapuu, bamkupun
JIENAIOT 1O 15 CKBA)KMHO-ONEPALINI B MECALL HA
HedTIHBIX CKBAXUHAX. HO f1€710 B TOM, yTO HAa OI'KM
CKBaKMHBI OOOPYIOBAHBI BLICOKUMHU (DOHTAHHBIMH
apMaTypaMH, B PE3YJIbTATE YEr'O MJI CO34AHUA
O€30MACHBIX YCJIIOBUU TPYAA JISI OIEPATOPOB MBI
MOHTHPYEM PA0OUYIO IJIOMA/IKY HA YCThE CKBAXKUHEI,
KOTOpPas MO3BOJIAET IPOU3BOJUTH OE30ITACHBIN
MOHTAX U OOCIY’KUBAHUE IIPOTUBOBBIOPOCOBOT'O
060PYAOBAHHUS U UHKEKTOPA. TOJIBKO OCIIE 3TOTO
TIPOU3BOAUTCS pad0TA KOJITIOOMHIOBOM YCTAHOBKHU.
PaboTa 110 0OCBOEHUIO C TTOMOIIBIO KOATIOOMHT'A
CBSI3aHA C JOTIOJTHUTEIBHBIM MOHTAXXOM Ha YCThE
CKBa’KMHbBI CENAPALMOHHOM 1 a30THOM YCTAHOBOK
U YyYACTUEM HX B IIPOLIECCE OCBOCHU S CKBA’KUHBI.
Hepe Ko Iponecc OCBOEHUS CKBAXKUH 32/JCPKUBACTCS,
IOTOMY YTO HEGJIATONIPUATHBIE YCIAOBUS
(HampaBJIE€HUE BETPA HA HACEJICHHBIN ITyHKT U JIP.) HE
TIO3BOJISIIOT IIPOU3BOJIUTH CKUT'AHUE I'a34.

BK: Kak BsI nory4aere nH(pOpMAITHIO
O KOJTIOOHMHI'OBBIX TEXHOJIOI'HAX, H JOCTATOYHO
au Bam aTo¥t madpopmanmm?

B.P.: IHpOpMaLIUU B TAKOH OTPACIU HUKOTA
He 6p1BaeT MHOTO. KOHEYHO, OCHOBHOM HCTOYHUK
UHGPOPMALUU — HAIll COOCTBEHHBIH ONBIT U KYPHAJT
«Bpems KONTIOOWHI'2», 4 TAKIKE OPIaHU3yEMBIE UM
KOH(pepeHI MU «KOJNITIOOMHIOBBIE TEXHOJIOIMU U
BHYTPUCKBA)KHUHHBIE PA60TB». OCOOBIN HHTEPEC Y
HAC, BIIPOYEM, KAK Y BCEX CEPBUCHHUKOB, BBI3BIBAIOT
MaTEepHaJIbl, OO0OOIAIOIINE IIPAKTHUKY IIPUMEHEHHU
KONITIOOMHTA. JKJ1IeM OuepeIHbIX ITyOJIMKALIUI HA 3Ty
TEMY B BaIlleM U3JAHUH.

Ben 6eceny Asekceii XOPYIKKO, <BpeMsa KOJTTIOOHHIa»

crews downtime is frequent. To solve these issues
we need a unit, which enables to perform well
completion irrespective of natural conditions, in
a closed-cycle mode: the gas and nitrogen
mixture, formed while completion should be
compressed and injected back into the wellbore.
To address this issue, we need gas compressors
with operating pressure of 2170-2900 psi or
booster stations designed for operations with gas,
containing up to 6% H,S.

Thirdly, many complaints arise about the quality
of chassis M3KT and, subsequently, availability
of spare parts. Purchase and delivery of spare
parts, tools and accessories for M3KT is quite a big
problem. This issue is dealt with not very quickly
and effectively, that is why we ask NOV Fidmash
to facilitate the process.

CTT: If it’s not a secret, how many
operations does your company perform
monthly?

V.R.: Every month, using two units, we do
5—7 jobs. Actually, it is not a lot, as many service
companies in Tatarstan, Bashkortostan manage
up to 15 intervention jobs a month. The reason for
it is that many wells at OGCF are equipped with
high-pressure X-trees. Consequently, the work
platform is mantled at the wellhead to ensure safe
working conditions for operators — safe rig-up
and maintenance of blowout equipment and
injector. Only after that, coiled tubing operations
can be started. Completion using coiled tubing
is associated with additional equipment at the
wellhead — separation station and nitrogen unit -as
CT completion cannot be performed without
them. Quite often, completion can be delayed due
to unfavorable weather conditions (wind blowing
towards residential communities etc) which
hinder gas flaring.

CTT: In what way do you obtain
information on coiled tubing technologies
and is this information enough for you?

V.R.: In this industry, it is never too much
information. Certainly, the main sources of
information are our own experience and Coiled
Tubing Times Journal, as well Coiled Tubing & Well
Intervention Conference, organized by the journal.
We are especially interested, like all other service
companies, in material summarizing experience
in coiled tubing application. That is why we will be
looking forward to such publication on pages
of CT Times. @

Aleksei KHARUZHKA, Coiled Tubing Times
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MIPaKTUKA

JIMKBHIAITU A I'A30IIPOSIBICHHN M
HA CKBAKHHAX A MOYypPrckoro

MECTOPOKJIEHH S C IIOMOIIBIO

KOJITIOOMHI'OBOX YCTAHOBKH

Elimination of Gas Show at
Wells of the Yamburg Gas Field
Using Coiled Tubing Unit

JI.Y. YABAEB, B.B. ’)KYPABJIEB, OO0 d'a306e30nmacHOCTh>; I.II. 303VJIA, TromI'HI'Y; A.B. KYCTBIIIIEB, OOO <T'rfomenHUHUrumporas»
L.U. CHABAEYV, V.V. ZHURAVLEYV, OO0 Gazobezopasnost; G.P. ZOZULYA, TyumGNGU; A.V. KUSTYSHEYV, OOO TyumenNIIgiprogaz

CkBa>XKHHA SIMOYPIrcKOro MECTOPOK/ICHUS, HA KOTOPOU
IIPOU3ONIEN I'A30BbIM BEIOPOC, HA MOMEHT aBAPHU
HAXOJWJIACh B OCBOEHUM IOCJIE IPOBEJEHHOI'O HA HEH
TU/IPABIMYECKOTO Pa3pbIBa I1ACTA. [JTy6HHA CKBAKHUHBI
cocrasiseT 3987 M, IIACTOBOE JaBiieHue — 61,5 MIla,
IIACTOBAdA Temieparypa — 97,7 °C, naBjieHue
Ha ycThe — 49,6 MI1a, KO3 DUITUEHT AHOMATBHOCTH —
1,6. B CKBa’KMHE HAXOIMIACh KOJIOHHA HACOCHO-
KOMIIPECCOPHBIX TPYO C MAKEPOM U LIUPKYJIAITUOHHBIM
KJIAIIAHOM. YCTBhE CKBA’KHMHBI OOOPYAOBAHO CIBOEHHBIM
npeseHTOpoM IITP-2-185x70 1 COOPKOM 11
MIPOBEACHUA T'H/IPABIMYECKOIO PA3PhIBA IIJIACTA,
BKJTIOYATOINEH alanTepHbIit (haarert 180x70—-65x70,
MIEPEXOAHYIO KaTYIIKy 65X70-BPC—3", Tpu IPOGKOBBIX
KpPaH4 BBICOKOT'O JJABJIEHUS, KDECTOBUHY. YCTHEBOE
060PYAOBAHHUE UCIIBITAHO HA 54,5 MITa.

CxBakrHa riepopupoBata B uHTEpBAIE 38043816 M
3apsgamu DW8g TTG Linr St RDX d =42 MM INIOTHOCTBIO
20 orB./11.M. (BCero 540 OTB.). B pe3y/brare UCIBbITAHUA
MIOJIYYEH NPUTOK HEMPTH. [IpH 3TOM CKBA’KMHA PAOOTAET
B IyJIbCUPYIOMIEM PEXUME CO CPEJHECYTOUYHBIM
1e6uToM 4,8 M3 /CyT. YCTBEBBIE TAPAMETPBI IIPU
OTPabOTKE CKBAXKUHBI IO KOJIOHHE HACOCHO-
KOMIIPECCOPHBIX TPYO Ha MITYLIEPE TUAMETPOM 4 MM
cocrasun: fasncHue 0,6/3,2 MIa, remneparypa
wntoc 2 °C.

[Tocuie 3aBepIIEHUS TUPABINYECKOIO PA3PhIBA
IIACTA TIOMBITKH OTKPBITh IUPKYJIAIIMOHHBIA
KJIAMIAH JUIS CO3JAHUS [IUPKY/ISALINYA HaJ| TAKEPOM
HE Aa/IU Pe3yabTaTa. Ha Bpems NpuHATHSA pEMIEHU
O IIPOBEJECHUH IATIbHEHIIINX PA6OT CKBAKMHA ObLIA
3arepMETHU3UPOBAHA C HOMOMIBIO CIBOEHHOT'O
IIpEBEHTOPA. B Iporiecce TEXHONMOTNIECKON OCTAHOBKU
B TPYOHOM IPOCTPAHCTBE CKBAKUHBI HAOIIOAAIICS
pocT aasnenus. [Ipu JOCTHIXKEHUN TABJICHUA
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At the time of the accident, the well of the Yamburg
gas field where the outburst occurred was at the
completion stage following the performed hydraulic
fracturing. The depth of the well was 13,800 ft.,
formation pressure was 8,920 psi, formation
temperature was 97.7°C, wellhead backpressure
was 7,194 psi, anomaly ratio was 1.6. There were the
tubing string with packer and circulation valve in the
wellbore. The wellhead was equipped with a dual
blowout preventer PPR-2x185x70 and a hydraulic
fracturing unit, including an adapter flange 180x70—
65x70, an adapter spool 65x70-BRS-3”, three high-
pressure plug valves and a crossmember. The wellhead
equipment had been tested at 7,905 psi.

The wellbore had been perforated in 12.480-12,520 ft.
interval with a shaped charge DW8g TTG Linr St RDX
d = 1.654” with the perforating density of 7 spf (with
the total of 540 perforations). The testing resulted in oil
inflow and the well was characterized with pulsating
flow with the average daily flow rate of 30.2 BPD.

The wellhead conditions during 0.1575 ft. flowback
through the tubing string were the following: the
pressure of 87/464 psi, the temperature of 2 °C.

Upon completion of fracturing, all attempts to
open the circulation valve for enabling circulation
over packer failed. The well was suspended with the
help of a dual BOP for decision-making about further
operations. In the course of this operational shutdown,
pressure increase in the annular space was detected.
When the pressure level reached 5,874 psi, gas started
to show through the flange connection of the 65x70
adapter spool. A decision was taken to start freezing of
the tubing string by means of water injection.

During the freezing process gas condensate mixture
formed in the tubing string, whereas there was a mud



Be/inunHbL 40,5 MITa HAYa/IKMCh IPOSABIEHUA I'A34 110
(pmaHIEBOMY COCIUHEHUIO 65X70 MEPEXOAHOM KATYIIKH.
BbLJIO MPUHATO PEMIEHUE HA IPOBEAECHUE PAOOT IO
3aMOPAKUBAHUIO TPYOHOI'O MPOCTPAHCTBA CKBAXKUHEI
OYTEM HATHETAHUS B HET'O BOJIBL.

B nporiecce 3aMOpaXUBAHUA B TPYOHOM
OPOCTPAHCTBE CKBAXKUHBI 00PA30BAIACh
Tra30KOH/IEHCATHAS CMECh. B 3aTpybHOM
OPOCTPAHCTBE CKBAXKUHBI HAXOIUTCS INTMHUCTBIA
PAaCcTBOP MJIOTHOCTHIO 1750 Kr/M2. [laBjicHUE B
TPYOHOM IPOCTPAHCTBE MOCJIE IPOBEAEHUS PAO6OT
O 3aMOpaXKUBaHUIO cocTapuseT 0,02 MI1a, a B
3aTPYOHOM CHUXKEHO JI0 ATMOC(PEPHON BETUYHHBL
[Tociie 3aBEPIIEHUS 3AMOPAKUBAHUA CKBAXKUHBI ObLIT
JEMOHTHUPOBAH (DIAHEL IEPEXOJHOM KATYIIKH, YEPES
KOTOPBII HAOIIOJAJIMCh TPOITYCKH I'a3a.

Ilocie 3TOro 6BUI0 MPUHATO PEMIEHHE TPOBECTHU
PaCTEMIEHUE CKBAKUHBI C TOMOIIBIO KOITIOOMHI'OBOM
YCTAHOBKHU. JIJI1 MOHTA2Ka KOJITIOOMHI'OBOT'O
060PYJOBAHUA HA YCThE CKBAXKUHEBL, HA MECTE
HEUCIIPABHOI'O U IEMOHTUPOBAHHOTO (hJIAHIIA, ObLIA
YCTAHOBJIEHA IOTIOTHUTENbHASA IIEPEXOAHAA KATYIIKA
(HvKHUH aner; 65x70, BepxHuit — 80x70).

PacTeruieHue CKBaKMHBI OCYIIECTBIIANIACH C TOMOIIBIO
6€3My(PTOBOU JNIMHHOMEPHOU TPYOBL, OOOPYAOBAHHOM
HACAJIKOU AUAMETPOM 38,1 MM 1 OOPATHBIM KJIAIIAHOM
IPU HUPKYIALUN TOPAYETO PACTBOPA XJIOPU/LA KAbIIHA
(mpu Temnieparype 70°C, mnotnoctu 1230 kr/m?

u o6beMe 20 M) C IPOTUBOJABIEHUEM 3,5 MITa,
CO3/]1aBAEMBIM C IIOMOMIBIO YIVIOBOIO MITyLiepa. CITyCK
TPYyOBI B CKBAKMHY OT'PAHUYUBAJICSI HHTEPBATIOM
ckopocreti oT 0,15 1o 0,25 m/c. TeM HE MEHee Ha INTYOHUHE
183 M 6bL1a TOTYYEHA )KECTKAS OCA KA. CMEHA PEXKMMA
MIPOMBIBKHU PE3YJIBTATOB HE fjajia. [IpoBenn nogbeM
6€3My(PTOBOU JNIMHHOMEPHOU TPYOBI JIJIS1 COTVIACOBAHU
JAJIbHENINNUX JEUCTBUI. [IOBTOPHBIN CITyCK TPyObI
MPUBEJI K IOBTOPHOU MOCAJKE HA TOU K€ ITTyOrHE. BHOBB
MPOBEJIN NIOABEM TPYOBDL

Ilocie 3TOro ¢ NOMOMIBIO ABTOKPAaHA IPUCTYITHIIH K
JIEMOHTAKY MHKEKTOPA C LEIBIO OCMOTPA HACAJIKU U
O6PATHOrO KIamnaHa. Bo BpeMs IEMOHTAKA NHXKEKTOPA
¢ 6JI0Ka TPOTUBOBBIOPOCOBOTO OOOPYIOBAHUS U3-34
HECOOCHOCTH aBTOKPAHA U YCThs CKBAXKUHBI TPOU3OIIIA
JIOTIOJIHUTENIBHAS G0OKOBAS HAIPY3Ka HA BEPXHIOIO YACTh
(POHTAHHOIT APMATYPEL, YTO IPUBEJIO K HAKJIOHY U, KAK
CJIEICTBUE, K U3TUOY EPEBOJHUKA TOTTOJTHUTEIBHOM
MEPEXOJHOM KATYIIKH, B PE3YIBTATE YETO MPOUBOIIET
CJIOM 3TOTr'O IEPEBOJIHUKA IO PE3bOOBOM yacTu. 13
CJIOMJIEHHOW Y4CTHU NEPEBOJHUKA JOIIOTHUTETBHON
MEPEXOJHOM KATYIIKU HAYAIUCh UHTEHCUBHBIE
NPONYCKH I'A30KOH/IEHCATA (CM. PUCYHOK 1).

BbLIa OTKJIIOYEHA AJIEKTPOIHEPT U, 3ATTYIIEHDI
JIBUTATEJIN BHYTPEHHETO CTOPAHUA, OOCITYKUBAIOIUIA
MEPCOHAJI BBIBEJEH B O€30MACHYIO 30HY. [Tocie Jero,
COITIACHO aBAPUITHOMY PACITUCAHUIO, IO UHCTAHIIUU
OBLJIO IAHO COOOILIEHUE O CIYYHNBUICHCS HA CKBAXKUHE
aABAPUN.

practice

solution with the density of 1750 kg/m? in the annular
space. After the freezing operation was finished, the
tubing pressure was 29 psi, while the annulus pressure
fell to the normal level. Upon completion of freezing,
the flange of the adapter spool, which gas showed
through, was disasssembled.

After that, it was decided to warm-up the wall with
application of CT unit. For rigging up coiled tubing
equipment at the wellhead, an additional adapter spool
(lower flange 65x70. upper — 80x70) was installed in
the place of the removed defective flange.

Well warm-up was performed using coiled tubing,
equipped with 1.5” nozzle and back pressure valve
by injecting hot calcium chloride brine (with the
temperature of 70°C, density of 1230 kg/m? and
volume of 20 m? ) with the backpressure of 507.6 psi,
created by the choke valve. The tubing was run into
hole at a speed between 0.5-0.8 ft/sec. Nevertheless,

a restriction was registered at 600 ft. Changing of
the flushing mode gave no results. CT was pulled out
of hole for coordination of further actions. While
the second RIH a restriction at the same depth was
registered. CT was pulled out of hole again.

Consequently, injector rigging-down with the
help of truck crane was started. It was necessary for
inspection of both the nozzle and back valve. Due
to axis misalignment error between the crane and
the wellhead, the upper part of the Xmas tree was
affected by additional lateral load from BOP stack }

Pucynox 1 — Ia3onpoaenenue na ckéadxcune Ne 207
AmoypzcKozo mecmopoicoenusn

Figure 1 — Gas showing at Well #207 of Yamburg gas field
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MIPaKTUKA

Ha ycTbe CKBa’KMHBI HA MOMEHT I'd30IPOABICHUS
HAXOJMJIUCH GypoBast ycraHOBKa <KPEMKO-600»,
KOJITIOOMHI'OBAs YCTAHOBKA M20, 2 B 30HE yCThA —
ABTOKpPaH. [I03TOMY NIEPBBIM JIEJIOM ITPH JTUKBUAALIUH

TA30IIPOABJICHUS ITPOBCIN ICMOHTAXK C YCThA CKBA’KHNHbI

TEXHUKU U O60OPYIOBAHHUSL. [IPH 5TOM 3BAKYAITHIO
OCYVIECTBIISIIIA C OCOBOI OCTOPOKHOCTHIO, BEb
MaJICHIIAsT UCKPA MOTIJIA BOCIIJIAMEHUTD 3ATa30BAHHYIO
CPEY, U TOI7IA B 30HE MTOPAKEHUST OKA3ATIUCH Obl

JIOPOT'OCTOSINAS TEXHUKA U OECIIECHHBIE JIIOZICKUE KU3HH.

He JOITYCTUTDb BOCIVIAMCHCHH A BO3MOKHO TOJIBKO
IIPU ITOCTOAHHOM OPOHICHUH YCThA U TCXHUKHU BO,ILOI7I,
4 TAKXKE B CJIAKEHHOM B3aUMOJICICTBUU TIOXKAPHBIX

PacYeTOB C IEUCTBUAMU NPOTUBO(POHTAHHOM CJTyKOBI [1].

C LIEJIBIO OPOIIEHUSA OOOPYIOBAHNA U TEXHUKU,
HAXOJAIINUXCS HA YCThE CKBA’KHUHBI, OBLIIA ITPOIOKEHBI
BOJIOBOJBI ATUHOM 150 M 10 6/IMIKAIIIET'O BOAOEMA.
Ha KyCTOBOM IIOIIAAKE OBIN PA3MENIEHBI YETBIPE
MOXKAPHBIX AaBTOMOOMJISA, 4 BOKPYT CKBAXKUHBI — YETBIPE
JIaPETHBIX PACYETA JIIS OPOIIEHUA OOOPYAOBAHUA U
TEXHUKU B 3aBUCHUMOCTH OT HOCTOTHHO MEHAIOMETOCS
HAIMPABJIEHN BETPA. BPy4YHYIO B yCJIOBHUAX
34ra30BaHHOCTH ObL/IA BBIKOITAHA BOAOOTBOAHASA
TPaHIIES U1 OCYIIEHUS ITPUYCTHEBOU TEPPUTOPULL.

IToce 3TOro € yCThsA CKBA’KHUHBI IEMOHTUPOBAJIN
UHXKEKTOP. CIOKHOCTD 3AKJII0Y9AIACh B OTCOEAUHEHUN
«3aXJIECTOB> TPOCOB MAYTHI TOJ/bEMHHUKA. 3ATEM
JIEMOHTHPOBAJIU OJIOK IPEBEHTOPOB. 1151 0OECIICUYCHU I
6€30MaCHOrO JOCTYIIA K IPEBEHTOPAM M yCTPAHEHUA
34KPBITBIX U HENPOBETPHUBAEMBIX 30H, I7IE€ MOIJIA
OBl CKAIUTUBATHCS B3PBIBOONACHAS CMECH, OBLIIN
JEMOHTHPOBAHBI METANIINYECKUE JIUCTHI YKPBITHA
6ypoBoiIt ycTaHOBKU «KPEMKO-600».

3areM noj, CTpyer ra30KOHJCHCATHOM CMeCH ObLIa
JIEMOHTHPOBAHA (DOHTAHHAS ApMATypPa U (pI1aHEl]
TMOBPEXAEHHON JOIIOJTHUTEIBHOM ITEPEXOTHON
KaTyHIKU. [IeMOHTaX POHTAHHOM apMATy Pbl IPOBEIHU C

TIOMOIIIBIO ABTOKPAH4, TAK KAK PYI'Of HEOOXOJUMOI /11
OCYIIECTBIEHNA 3TOM ONEPALIUU TEXHHUKH ITOGINU30CTU

HE OBLJIO.

ORHOBPEMEHHO NOJTOTABINBAJIACH 3AIIOPHO-YCTHEBAS

apMaTypa JIIs1 HABE/IEHUS HA YCThE ITPOABIIAIONIEH
CKBAXKUHBL B COOPKY 3TOr0 060PYAOBAHMUS BXOAWUIIA
Karymka 65x70-80x70, 1Be MOC/IE0BATEIBHO
COeIMHEHHBIX 32BUKKH 3MC 80x70, OTBOAHOM

MaTpyo6oK. Bblia MOATrOTOBIEHA U TIIATE/IHHO IPOBEPEHA

TPOCOBAs OCHACTKA /I HABEIEHUA 3aIIOPHO-YCTHEBOH
ApMATYyPBL.

TeMm BpeMeHEM 1O/ CTPYEH I'a3a ObLIa IPOBEACHA
PEBU3UA KAHABKU 110, YIUIOTHUTEILHOE KOJIBIIO
[IEPEXOAHNKA HAAIIPEBEHTOPHOM KATYIIKU. 3aTEM
B [IEPEXOIHUKE HATIPEBEHTOPHON KATYIIKU ObLI
YCTAHOBJIEH 3aPAHEE MOAIOTOBIEHHBIN KOMIUIEKT
HIITHJIEK, 3A0CTPEHHBIX C OJJHOT'O KOHILA, JIJIA JTy4IIETO

BXOXK/ICHUS B OTBEPCTHUS (PIaHIIA HABOJUMOH B YCJIOBUSX
JEUCTBUSA IA30KOH/ICHCATHOH CTPYHU 3aIIOPHO-YCThEBOH

apmaTypbl. OGHOBPEMEHHO HA (POHTAHHOM apMaType
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while injector rigging-down. It led to a tilting motion in
the additional adapter spool sub followed by its bend.
Eventually, failure along the thread segment of the sub
occurred. A serious leak of gas liquids from the failed
part of the addition adepter spool sub began

(see Figure 1).

The power supply was cut off, internal combustion
engines were stopped and members of the
maintenance team were evacuated to safety area. Next,
according to emergency response guidelines, it was
reported on the downhole failure up the chain.

At the time of the leak there were the drilling rig
KREMKO-60, coiled tubing unit M20 at the wellhead
and the truck crane in the well mouth zone. The
first step of the gas show response operation was to
rig down wellhead equipment and tools. It’s worth
mentioning that evacuation was performed extra
cautiously as a single spark could make the gassing
area ignite, which would lead to enormous losses —
both people’s lives and costly equipment located
within dangerous area. Prevention of ignition is only
possible by continuous sprinkling of the wellhead and
equipment with water as well as integrated teamwork
of fire brigades and blow-out response service [1]. In
order to start sparkling of the wellhead equipment
with water waterways connected to the closet reservoir
(150 m) were laid out. Four fire-fighting vehicles
were placed at the multiple-well platform, thus four
firefighting crews were around the well for sprinkling
the equipment with water according to the changing
direction of wind. In order to drain the wellhead zone
adrain ditch was dug, it was done by hand with high
gas content being in the air.

Next, the wellhead injector was rigged down. What
was challenging here is to handle backlashes of the
pillar crane ropes. The following step was to rig down
BOP stack. In order to ensure safe access to BOPs
and eliminate closed areas and areas without air
circulation (such areas where explosive mixture could
collect), metal sheets of KREMKO-600 rig shelter were
dismantled.

Next, under gas-condensate mixture stream, Xmas
tree and the flange of the damaged additional adapter
spool were rigged down. The former was rigged down
using truck crane, as there wasn’t any equipment
necessary for the operation available at the time.

Together with that, shutoff valves were being
prepared for application at the wellhead of the kicking
well. This assembly included a 65x70-80x70 spool,
two series-connected valves and take-off connection.
Wireline equipment was prepared and thoroughly
checked for subsequent shutoff valves targeting.

Meanwhile, inspection of the flange ring groove of
the flanged spool adapter was carried out. Next, the
flanged spool adapter was equipped with a set of pins,
prepared in advance. They were sharpened at one side
for improved entry to holes in the flange of the shutoff



OBbLJIN PA3MENIEHBI OOBOJIHBIE POJIMKH, YEPES3 KOTOPHIE
B IIPOLIECCE HABEACHU A 3AIIOPHO-YCThEBOM apPMATYPHI
OPOTATUBAIOTCS TPOCHL

Iloce 3aBepHIeHN TOATOTOBUTENBHBIX PA6OT C
MOMOIMIBIO ABTOKPAH4, HE IPEAHA3HAYEHHOTO JIJIS1
HPOBEICHHUS TAKUX PAOOT, OBLJIO OCYIIECTBICHO
HAaBECHUE 3aIIOPHO-YCTBEBOM APMATYPhI HA YCThE
(POHTAHUPYIOUIEN CKBAXKUHBL HaBeieHnE apMaTyphl
MIPOBOMJIOCH B YCJIOBUAX OOJIBIION 3ara30BAHHOCTH
MPU IIOCTOSHHOM OPOIIEHUH ABTOKPAHA, HABOJIUMOH
APMaTyPBI U YCThs CKBAKUHBL [IpU 9TOM 3aJBUXKKN
Ha HABOJIMMOMH a4pMATYPE HAXOAUINUCH B OTKPBITOM
TOJIOKEHU.

ITocie yCTaHOBJIEHH A HA YCTHE 3aII0OPHO-YCTHEBOM
aApMaTypPBbl, HAIPABIEHN I'A30KOHICHCATHOU CTPYH
4epe3 OTBOJHOU MAaTPYOOK HA 6E30IIACHYIO BBICOTY U
3aKperIeHUsI (PIIAHIIEBOTO COSIUHEHU 65X70 CKBAKMHA
OBbLIA 3aT€EPMETU3UPOBAHA 3AKPBITUEM 33/IBHIKEK
3MC 80x70. 'a301pOsABIECHUE, A 11O CYTH CBOEH —
Tra30KOH/IEHCATHBIN (DOHTAH, ObLI TUKBHU/IUPOBAH.

Janee 66111 JEMOHTUPOBAH OTBOJHOI IATPYOOK, HA ETO
MECTe 6bLJIA CMOHTHUPOBAHA €JIKA (DPOHTAHHOU apMATyPBI,
K KOTOPOI BHOBb ITPUCOENMHUIHN 33/IABOYHYIO U
(akenpHyIO TUHUN. [TOCIIE TOrO NPUCTYITHIN
K Ia/IbHENIINM 32IIAHUPOBAHHBIM PA0OTAM IO
OCBOEHMIO CKBAXKUHBI C ITOMOIIBIO KONTIOOMHI'OBOI
YCTAHOBKH.

YeTKas U CIAKEHHAA PA00Ta OIEPATUBHOTO
COCTABa IPOTUBO(MOHTAHHOM CJIYyKOBI ITO3BOJINJIA
HE TOJIBKO YCIIENTHO U B KPATYANIINE CDOKUA
CIIPABUTBHCA C TIMKBUAALTUEN aBAPUH, HO M OO6ECTIEUNIIA
COXPAaHHOCTD (OT PA3PYIIEHNA) JOPOTOCTOAIIETO
o6opyaoBanus (6yposast ycraHoBKa «<KPEMKO-600»,
KOJNTIOOMHIOBas ycTaHOBKA M20T). CBoOeBpeMEHHAs
JIMKBUZALNA FA30IPOABIEHUSA [IO3BOINIIA U30€KATh
€TI0 IIEPEPACTAHUS B OTKPBITHIIN (POHTAH, TEM OOJIEE C
BO3TOPAHHUEM, ITIOCIEJCTBUA KOTOPOI'O HENIPEACKA3YEMBL

TeM He MEHee CJIeIyeT KOHCTATUPOBATD TOT (PAKT,
YTO UCIIOJIb30BAHHE ABTOKPAHA HE 10 HA3HAYEHUIO,
IIPH JIEMOHTAKE UHXKEKTOPA B IIPOLIECCE JIMKBU AN
4BAPUH, 4 HE CIIELIMAJIBHO IIPEJTHA3HAYEHHOTO [T
3TUX LEJIEU YCTAHOBIMKA OO0PYIOBAHMA, IPUBEJIA
K ITIOJIOMKE O60PYJOBAHUSA 1 BO3HUKHOBEHUIO
ra30MPOABJIEHNH, YTO ABIAECTCA I'PYObIM HAPYIIEHHUEM
TPEeOOBAHUN ITPOMBIIIIICHHOM 6€30I1aCHOCTH. B CBOIO
oYepeb UCMOIb30BAHUE METO/1A 3AMOPAXKUBAHUS ITPU
BPEMEHHOM IIPEKPALICHUY PA0OT HA CKBAXKUHE CEOs
OIIPAaBJAAJIO.

Briepsrie B OT€YeCTBEHHOM IIPAKTUKE IIPOBE/ICHbI
PaboTHI IO TUKBU/IAIIMU I'a30IIPOSABICHUH ITPU
PEMOHTE I'Aa30KOH/ICHCATHON CKBA’KHUHBI C IOMOIIBIO
KOJITIOOMHI'OBOM YCTAHOBKH B CYPOBBIX YCIIOBUSX
Kparinero Cesepa. Briepsble B OTEUECTBEHHOM U
MHPOBOM NPAKTHUKE IPU HABEJEHUHN 3aTIOPHO-YCTHEBOM
apMaTyphl Ha YCThE (DOHTAHUPYIONIEH CKBAXKUHBI
HCIIONIb30BAIN HECTAH/IAPTHYIO, pAHEE HUTIE HE
MIPUMEHAEMYIO, TEXHUKY — AaBTOMOOUIBHBIN KpaH. ©

practice

valves, targeted under the conditions of gas condensate
stream action. At the same time, run-around rollers
were added to the Xmas tree, which wireline is pulled
through when targeting shutoff valves.

Upon completion of preparatory work, using a truck
crane, not designed for such operations, shutoff valves
were targeted at the wellhead of the blowing well.
Valves targeting was performed under the conditions
of high gas content in the air and therefore both the
crane, the valves and the wellhead were sprinkled with
water during the whole operation. What is more, all the
valves were open during targeting.

When the shutoff valves were rigged up, gas
condensate stream directed through the take-off
connection to a safe height and the flanged connection
was rigged up, the well was killed by closing ZMS
80x70 valves. Gas showing, namely gas condensate
blowout, was eliminated.

Next, the take-off connection was rigged down, and
X-mas tree was rigged up in its place. Kill and flare
lines were reconnected to the tree. After that, the crew
started planned completion operations using a CT unit.

Not only did professional and well coordinated work
of the emergency well-kill team ensure successful and
fast accident response but it also helped to keep (from
damage) costly equipment (drilling rig KREMKO-600,
coiled tubing unit M20T). Timely elimination of
gas showing allowed to avoid its turning into a wild
gas blowout, let alone ignition, which could lead to
unpredictable effects.

Nonetheless, we must emphasize the fact that
unintended use of crane for rigging down the injector
as part of the accident response, instead of a specially
designed setter resulted in equipment breakdown and
consequent gas showing, which is regarded as a major
violation of industrial safety requirements. The method
of freezing, in its turn, used during suspension of
operations, proved its value.

It was for the first time in the domestic practice
that gas show elimination was performed in a gas
condensate well using a coiled tubing unit in the harsh
environment of the Extreme North. It was for the first
time in both domestic and world practice that shutoff
valves targeting at the wellhead of blowing well was
performed using nonconventional equipment, never
used before — truck crane.
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[PUMEHEHWE KOJNTIOBHIA

3 OCJIOXKHEHHDBIX YCJTOBAX
BAHKOPCKOIO MECTOPOXEHWNA:
SALAHN N PELLIEHNA

CHALLENGES OF WELL INTERVENTION

WITH COILED TUBING

ON VANKORSKOE FIELD

Cyneriman CUTIUKOB, Pocued s, Cranucaas SATPAHUYHBIN, Trican Well Service

Suleyman SITDIKOV, Rosneft, Stanislav ZAGRANICHNIY, Trican Well Service

B cmamwve oaemcs 00630p mexnureckux,
IKCNILYAMAUUOHHBEX U OP2AHUSAUUOHHBLX
3a0aH, CA3AHHBIX C NPUMEHEHUCM
KOM0OOUH2A Ha Bankopckom
MECMOPONCOCHUU, A MAKIHCE NPEOSLALAIOMC S

UHHOBAUUOHHDbLE MenoowL peuterus BO3HUKULUX

npoonem.

BBEAEHUE

BaHKOpPCKOE MECTOPOXKAEHUE PACIIONIOKEHO HA CEBEPE
KpacHOSpCKOro Kpas, psiioM ¢ rpanunei Amano-HeHnenkoro
4BTOHOMHOT'O OKPyTra. OHO 6BUIO OTKPBITO B 1988 ropy.
JOCTOBEPHBIE 3a1ACHI BAHKOPCKOTIO MECTOPOXKACHU A
COCTaBIAIOT 200 MJIH TOHH HE(PTH, 4 OKUJAEMBIE OO'BEMBL
JIOOBIYM — MOPSAKA 25 MJIH TOHH CBIPOI HE(DTHU B IO,

BaHKOPCKOE MECTOPOXK/ICHUE, BBEACHHOE B SKCILTYATALIHIO
BO BTOpOU nosiouHe 2009 roaa, 6y1eT OTHUM U3 TTIABHBIX
UCTOYHHUKOB POCTA JOOBIYM KOMOAHUH «POCHEPTH>
B CPETHECPOYHOU ITEPCIEKTUBE. [1OCIIE 3aBEpIIEHN
CTPOUTENBCTBA HE(pTENPpOoBOAA «BocTOuHAd CHOUPD —
THUxuitl OkeaH» KOMIAHUsA «POCHEPTE> CMOXET JOCTUYD
MAaKCHMaJIbHOU JOOBIYH HA MECTOPOXK/IEHUH, YTO
MO3BOJIMT €1 YCKOPUTDb TEMIIBI PA3BEIKU 14 COCEAHUX C
BaHKOpPCKUM JIMIIEH3MOHHBIX Tutomaaen. B 2008 rony
06'BEM ITPOMBIIIJIEHHOTO 6yPEHUS COCTABUI 142,1 KM, ObLIa
npoOypeHa 31 AKCIUTYATAIUOHHAS CKBAXKUHA.

Ha MeCTOpOX/IEHUU BEAETCSA PA3PAOOTKA IBYX
NPOAYKTHUBHBIX I171aCTOB, HrxkHexeTckoro (NH) u
SAxoBnesckoro (Yak). O6a miracTa IpUHAAIEKAT K HUDKHEMY
MEJIOBOMY MEPHUO/Y U COCTOAT U3 NECUAHUKA.

BepxHui IpOAYKTUBHBIM IJ1ACT, SIKOBJIEBCKUIT, UMEET
cpenHo 1youHy o Beptukanu (ITIB) 1680 M, rracToBoe
npasieHue 15,9 MIla u remmepatypy 36 °C. HrokHui
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The article reviews the engineering,
operational and logistical issues related
to utilizing coiled tubing in Vankor

oil field and the innovative solutions
required to overcome these issues.

INTRODUCTION

The Vankorskoe field is located in the north of
the Krasnoyarsk region close to the border with the
Yamal-Nenets Autonomous District and at a
600-km distance from the Purneftegaz assets.

The field was discovered in 1988. Proved oil
reserves of the Vankorskoe field are 200 mln tons of
oil barrels and it is expected to produce up to
25 mln tones per year of crude oil at its plateau.

The Vankorskoe field will be one of the major
sources of Rosneft’s production growth in the
mid-term, and was launched in the second half
of 2009. Upon completion of the East Siberia —
Pacific Ocean pipeline, Rosneft will be able to reach
peak production at the field, which would allow
accelerating exploration of the 14 licensed blocks
adjacent to Vankorskoe.

The field is drilled primarily with horizontal
wells, 75% of which have smart completion. Oil
production started at the Vankorskoe-9 well to
ensure adequate fuel supplies to drilling crews.

In 2008 production drilling at the field totaled
142,100 meters and 31 production wells were
drilled.

The Vankorskoe field has all the wells drilled on
pads. Each pad has multiple wells drilled on it, all
at different trajectories to maximize the contact to



NPOAYKTUBHBINA HHTEPBAJI, HIKHEXETCKUI, UMEET CPEJHIOIO
I'TIB 2780 M, tutacToBoe gasieuue 27,1 MIa u remrieparypy 65 °C.

Ko Bcem ckBaknHAM BaHKOPCKOIO MECTOPOXKICHU A
NPHUMEHAETCA METOJ, KyCTOBOI'O 6ypeHus. KaKbIit KyCT
NPENCTABIAET COO0M COBOKYITHOCTD TPOOYPEHHBIX
CKBA’KUH, TPACKTOPHUH KOTOPDBIX AEIAI0TC PA3INYHBIMU JJ151
MAaKCHUMAJIbHOI'O YBEJIMYEHUA KOHTAKTA C U3BJIEKAEMbBIMU
3anacamMu. CKBAKMHBI, PACIIONOKEHHbBIC HA OJJTHOM KYCTE,

HE 00A34TEILHO OTHOCATCA K OJHOMY IIJIACTy. HEKOTOpBIE
CKBA’KUHBI BCKPBIBAIOT PA3JIMYHbIE [IPOAYKTHUBHBIE IIIACTHI,
HECMOTPA HA TO YTO IIPHUHAAJIEKAT OGHOMY KyCTy. CKBAKHUHDI
CIIPOEKTUPOBAHBI C IEPETUOOM B 0O6€ CTOPOHBI, YTO ITO3BOIAET
PACIIOJIOKUTD TOPHU3OHTAIBHYIO CEKIIUIO CTBOJIA CKBAKUHBI
HENOCPEACTBEHHO O, yCTheM. Ha JaHHBII MOMEHT BCE
IKCIUIYATALMOHHBIE CKBAKUHBI ABJIAIOTCSA TOPU30OHTAJIbHBIMU,
75% A3 3TUX CKBAXUH OOOPYIOBAHBI <MHTEJIJIEKTYAJIbHBIMI»
CHUCTEMAMHM.

Kax/1as CKBaKMHA UMEET OOCATHYIO KOJIOHHY C
TEIJIOU3OIALMOHHBIM IIOKPBITUEM, TAMIIOHUPOBAHHYIO
LIEMEHTOM JIO INTYOMHBI 35 M, 4 TAKIKE IPOMEKYTOIHYIO
06CaIHYIO KOJIOHHY, CKPETUIEHHYIO LIEMEHTOM JIO ITTyOUHBI
1700 M. JaHHAasA KOHCTPYKLUA IIPU3BAHA 3A1UTHUTD 30HY
«BEYHOU MEP3JIOTHI> OT PA3MOPAKMBAIOLIETO JENCTBUA
(POHTAHUPYIOMUX CKBAKUH. BHEITHWIT 1 BHYTPEHHUA
JUAMETPHBI IPOMEKYTOUYHOU OOCATHON KOJIOHHBI PABHEI
COOTBETCTBEHHO 177,8 MM U 157,0 MM. JIN(PTOBASI KOJIOHHA,
Pa3Mepbl KOTOPOH U3MEHSIOTCS B IIPEJEIaxX OT 73 1o 114 MM,
NOJBENIEHA B CKBAKMHE. OHA UMEET [1Bd KOMILJIEKTA
LUPKYIAIMOHHBIX OTBEPCTUH — ITYCKOBBIX MY(T: OJJVH HA
usMepeHHoM rnybune (UIN) 900 M, emje oguH — Ha YII' 1100 M.
Takas KOHCTPYKIUA IO3BOIAET MIPOU3BOAUTH OCBOEHUE
CKBA’KHH C IIOBEPXHOCTH ITYTEM 3aKAYKHU 430T4 B 3ATPyOHOE
MPOCTPAHCTBO U AaJIee YEPE3 OTBEPCTUA B TU(PTOBYIO KOJTOHHY

technologies

recoverable reserves. The pads are not dedicated to
one formation, there may be wells drilled into the
two different producing formations on one pad.

The two producing formations have been
described in the past (D.A. Antonenko, 2006)
and consist of the Nizhnekhetsky (NH) and the
Yakovlev (Yak) formations. Both formations belong
to the Lower Cretaceous period and are sandstone.

The upper zone, Yakovlev, has an average true
vertical depth (TVD) of 1680 m, with a reservoir
pressure of 159 MPa and temperature of 36 °C.

The lower producing zone, Nizhnekhetsky,

is at an average TVD of 2780 m, with a reservoir
pressure of 27.1 MPa and temperature of 65 °C.

All of the production wells entered by coiled tubing
to date are horizontal, with screen and equilizer
completions in the horizontal section.

Each well is drilled with a complex trajectory
into the producing zone. The wells are designed
with a reverse bend in it allowing the horizontal
section of the wellbore to be directly beneath the
wellhead. This profile leads to some challenges in
reaching TD inside the 114 mm completion screen
assemblies.

The wells have insulated surface casing, which
is cemented to a depth of 35 m and intermediate
casing to 1700 m in order to protect the permafrost
from the thawing effects of flowing wells. The
intermediate casing is 177.8 mm, with an internal
diameter (ID) of 157 mm. The production tubing
varies in size from 114 mm to 73 mm and is hung
off in the well. The production tubing will have two
sets of circulating ports, one at 900 m measured
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6€3 UCIIOIb30BAHUS KOJITIOOMHI'OBOM yCTaHOBKUY (KV) miun depth (MD) and one set at 1100 m MD. The purpose
YCTAHOBKH JIJISI DPEMOHTA CKBAKHH. of these ports is to allow the wells to be kicked

O60pyI0BAHNE TOPUBOHTAIBHBIX CEKIIUH COCTOUT U3 off from surface by pumping nitrogen down the
JUIMHHBIX KOMIIOHOBOK CETYATBIX TPYOHBIX (DHIIBTPOB C annulus and through the ports into the production
BHEIIHUM JUAMETPOM 114 MM, KOTOPBIE YCTAHABINBAIOTCA B tubing without using coiled tubing or a service rig
CKBaKMHE [TOCJIE OKOHYAHUS OYPOBBIX PA60T. KOMIIOHOBKH, to initiate the kick off.
B CBOIO OY€PE/Ib, COCTOAT U3 IIOJBECHOI'O YCTPOMCTBA The horizontal completion consists of long
XBOCTOBHMKA, CKBO3HOT'O IIEMEHTHOTO IIBA, PACIIOPHBIX TPYO, screen assemblies, 114 mm OD, which are set in
(PUIBTPOB, MyCTHIX CEKIUI ¥ BHEIMTHUX LIEHTPATOPOB C place once the drilling operations are complete.
PE3bO6OBOM 3AIVIYIIKON Y TOPIa KOMIIOHOBKU. Kaxk/jast Takas The assemblies consist of a liner hanger, a cement-
KOMIIOHOBK4A YHUKAJIbHA, CETYATHINA TPYOHBINA (PUIBTP U through joint, spacer tubing, screens, blank sections
yCTOE TPYOHOE MIPOCTPAHCTBO CIIPOEKTHUPOBAHBI TAKUM and external centralizers with a bull nose plug at
06pa30M, YTOOBI ONTUMHU3UPOBATD JJOOBIYY U3 CKBAKIHBDL the end of the assembly. Each screen assembly is
KOMNOHOBKA (PUIBTPOB LIEMEHTUPYETCS B CKBAKHUHE Y unique, with the screen and blank pipe spacing
MOJIOUIBBI TPOMEXKYTOYHOI O6CATHOM KOJIOHHBL designed to optimize production from each well.

Kommnanwus Trican Well Service nonydmiia noapss Ha The screen assembly is cemented into place at the
MPOBEICHUE BHYTPUCKBAXKUHHBIX PA0OT C UCIIOIb30BAHUEM bottom of the intermediate casing.
KONTIOOMHTA B 2008 roay. Ha MECTOPOXKIEHUN TIOCTPOEHA Trican Well Service was awarded the contract
6432, obecneunBaoasa 6ecrepedboHOE TPOU3BOJACTBO JIBYX to provide coiled tubing intervention services
napkos KVY. and subsequently set up a coiled tubing base in

Ha BaHKOPCKOM MECTOPOK/IECHNUH UCTIOIb3YETCsI THOKAS Vankorskoe field. There are two intermediate coiled
Tpy6a (I'T) suamerpom 38,1 mm 1 44,45 mm. I'T grameTpom tubing fleets supported from this base.
38,1 MM HUCIIOIB3YETC B CKBAXKUHAX, I/I€ BHYTPHUCKBAKUHHOE Two sizes of coiled tubing are used in the
060PYAOBAHUE WIH IPYTHUE OIPAHUYEHUSI MEIIAIOT Vankorskoe field, 38.1 mm and 44.45 mm.
UCIOIBb30BAHUIO I'T 60mbIIero guameTpa. B ocTaabHbIX The 38.1 mm is used in wells were downhole
CJIy4asaX B KAYECTBE PA6OYEN KOJIOHHBI JIJI1 IPOBEICHUSA completions or restrictions prevent the use of the
BHYTPHCKBAKMHHBIX OIlEPAUI UCNIonb3yeTcs I'T quaMmeTpom 44.45 mm coiled tubing. The 44.45 mm coiled
44,45 mMm. K uncity nofgoOHBIX ONIEpAI Ui HA JAHHBII MOMEHT tubing is the work string used on the majority of the
MOKHO OTHECTU HOPMAJIM3ALIHIO U BBEJICHUE B AKCILIIyATAIIHIO treatments performed. These treatments, to date,
CKBA)KIH, KAPOTAK HA YCTAHOBJICHHOM B TPyOe€ KabeJie 1 are clean outs, kick offs, stiff wireline logging and
yaaneHue ACIIO v ruIpaTHBIX IIPOOOK. hydrate removals.

The string lengths vary from an average of

OCHOBHbIE 3AJA4HN 4059 m for the short strings to an average of 5757 m

[IporpaMmma pa3paboTKH MECTOPOKACHHUS for the long strings. The wireline installed in the
IIPEAIIONAraeT 3APE3KY JJIMHHBIX TOPU3OHTAIbHBIX stiff wireline strings is a seven conductor, double
CEKIIUH B HEOOCAKEHHBIX CKBA)KMHAX, YCTAHOBKY B HUX armour style. There are currently 2 stiff wireline
«AHTEJUIEKTYAIbHBIX> KOMIIOHOBOK CETYATHIX TPYOHBIX strings, 44.45 mm, which for logistical reasons are
(PUJIBTPOB C LIENIBIO YBEJTMYEHU S TEMIIOB JOOBIYH ITYyTEM long strings.
MAaKCHMU3ALUU BO3JEUCTBH HA TUIACT. [IJ1s1 BCKPBITUSA
MIPOYKTUBHBIX HHTEPBAJIOB TPUMEHSIOTCS CIIEIAATBHO MAIN ISSUES
Pa3paboTaHHBIE OYPOBBIC PACTBOPHI /1J151 OOPA30BAHUS The field development model involves the
(PUIBTPAITMOHHON KOPKH HU3KOM ITPOHUIIAEMOCTH, KOTOPAas long horizontal section completed in open hole
OPENATCTBYET WJIN YMEHBIIAET YPE3MEPHOE MOITIOMICHUE with ‘smart’ screens assemblies in an attempt to
JKUJIKOCTU B IIACT. C APYT'OM CTOPOHBL, 3THU JKUJKOCTH increase production rates by maximizing reservoir
SIBJISIIOTCS OPT'aHO(HIIBHBIMH 1O CBOEU IPUPO/JIE, TO ECTh HE exposure. Specially designed reservoir drilling
OPENATCTBYIOT IPOHUKHOBEHUIO YITIEBOJOPOOB B CTBOJI fluids (RDF) are used to drill the producing
CKBAXKUHBIL OJTHAKO IIPU UCIIOJIb30BAHUH ITOJJOOHBIX TUIIOB intervals. These drilling fluids are designed to form
PaCTBOPOB AJISI 3aKAHYHMBAHUA CKBAXKMH HEOOXOTUMO low permeability filter cakes that prevent or reduce
NPOBOAUTD JONOMHUTENBHBIN MOHUTOPHUHT HA TOT CJIy4YaH, excessive fluid leak off into the formation. On the
ecnu PUIBTPALUMOHHAS KOPKA HE ObL/IA IOJTHOCTHIO Y/IAJIEHA, other hand, these fluids are organophilic by nature,
YTO MOKET CYIIECTBEHHO YMEHBIINUTD IPOU3BOAUTENBHOCTD i.e. do not create the barrier for hydrocarbons to
CKBAKUHBL. METO/IbI IPOBE/ICHUS KAPOTAKA B break through and enter the wellbore. However,
IKCIUIYATALUOHHBIX CKBAXKUHAX IIPU3BAHbBI OLICHHUBATD in this type of completion additional monitoring
NPOMUIb IPUTOKA INIACTOBBIX (DIIOU/IOB B CKBAKHHY, 4 TAKXKE should be taken as for the filter cake in the event of
PEACKA3BIBATH IIOBE/ICHUE KOJJIEKTOPA its incomplete removal when completing the well.
W/UIHA IIPONU3BOJUTEIBHOCTD TPYOHBIX (DHUJIBTPOB. Inadequate removal can severely impair the well’s

CJI0kHBII TPO(PUIb CKBAKUH TPEOYET CIIELIUATIBHOT'O productivity. The production logging techniques
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MOAXO/A K METOAAM IPOBEJEHHUS BHYTPUCKBAXKUHHBIX
pa6oT. IIpu faHHOM TPOPUIIE CKBAXKUH TPASUIITUOHHDBIE
Ka0€eJIbHBIE METO/IbI HE MOAXOSAT JISI JOCTABKU CKBAXKIHHOI'O
MHCTPYMEHTA K IPOAYKTHUBHBIM UHTEPBaIaM. C APyTroi
CTOPOHBI, KONTIOOWMHI'OBBIE TEXHOJIOIMH XOPOIIO NOAXOIAT
JULS TIPOBEJIEHU S TOAOOHBIX ONIEPALIUN B CKBAXKMHAX

C YBEJIMYEHHBIM OTXOJIOM OT BEPTUKAINU. CKBA’KHHA C
YBEJIMYEHHBIM OTXOJJOM OT BEPTUKAJIU — 3TO CKBAXKUHA,

B KOTOPOU KO3 durineHT orHomenus MI' k I'TIB 6onbiie

2.0, 9TO NOTHOCTBIO MPUMEHUMO K POMHITIO CKBAXKUH

Ha BaHKOPCKOM MECTOPOXAeHUU. KONITIOOMHTIOBBIE
TEXHOJIOI'MH UCIIOJIb3YIOTCS JIJISI IPOBEAECHU S ONEPALTUL 1O
HOPMAJIU3A1IHH 340051 CKBA’KHH MTOCJIE UX 3AKAHYUBAHUA WU
KaIIUTaJIbHOI'O PEMOHTA, BBEIEHUSA CKBA’KHUH B 9KCILTyaTAIIUIO
U IIPOBEJIEHUS KAPOTAXKA B IEUCTBYIONUX CKBAXKUHAX.

MPOBJIEMbI MPU NCMNOb3OBAHNN
KOJITIOBUHTA

IIpruMeHEHUE KONTIOOMHIA IPU IPOBEICHUHN
BHYTPUCKBAKMHHBIX Ollepalyuii HAa BAHKOPCKOM
MECTOPOXK/CHUH BBI3BAJIO P IPOOIIEM BO BCEX
ACMEKTAX BBIMIOTHEHUS PA60T. K YHCTy MHXKEHEPHBIX
OpO6JIEM OTHOCSATCS OTPAHUYEHM S, CBA3AHHBIE C
PEANIBHON U3BUIUCTOCTBIO CTBOJIA CKBA’KHUHBI, TPO(HIEM
3aKAHYMBAHUA CKBAKUH, XAPAKTEPUCTUKAMU IIPUTOKA B
CKBAKUHY, COCTABOM TSIKEION HEPTU U OOOPYIOBAHUEM.

K npobnemaM, CBA3aHHBIM C SKCILTYATALHUEN, MOKHO OTHECTHU
KJIMMATUYECKUE YCJIOBUS, OIPAHUYEHHOCTD B OOOPYIOBAHHH,
MEPCOHAJIE, KOMMYHHUKAIIUAX, TEXHUYECKOM OOCTYy>KUBAHUH
U MOJECPHU3ALUAX.

CJIO)KHOCTD TPAEKTOPHUH CTBOJIA CKBAKHUHBI CAMa 110
ceb€e HE CO3JAET KAKUX-TMOO NHKEHEPHBIX TPOOJIEM
IIPU MOAEIUPOBAHNY CKBAXKUHDBI, OHAKO 3TO CO34AET
TPYAHOCTH /I JOCTUKEHUS KOHEYHO! INTYOUHBI CKBAXKUHBL
CymeCTBYIOIME B JAHHBIM MOMEHT OILIMY OI' DAHUYEHBL
M3MEHEHHAMU B UCTIOIb3YEMBIX TUITAX *KUJIKOCTEN,
CKOPOCTAX HATHETAHUA 430Ta U JPYIUX KUIKOCTEH,
BO3MOKHOCTBIO IPUCOEIUHEHN S BUOPAITUOHHOI'O
nncrpyMmenTa K KHBK, a Takke perygimpoBKOUA yCTbEBOI'O
JaBJIEHUS U OIPAHUYEHUEM IIPUTOKA B CKBAXKUHY. He Bce
OIILUU ABIAIOTCA JOCTYIHBIMH IIOCTOAHHO, 3TO 3aBUCUT OT
OCOOEHHOCTEN TpebyeMor 0O0pabOoTKU. Kaxkaas cUTyarnus
ABJIAETCS YHUKAJIBHOU U KAXKJ0€ PENIEHNE BBIOUPAETCA B
COOTBETCTBHUM C KOHKPETHOU CUTYALIHECH.

K npob6ieMmaM, CBA3aHHBIM C JIOTUCTUKOU, HY>KHO OTHECTH
HEJOCTATOK IOPOT, KOTOPBIMU MOXKHO IOJIb30BATHCA KPYIJIBIA
T'Ofl, 4 TAKXKE IMPOOBJIEMBI OIIEPATUBHOI'O BBO32 O60OPYJOBAHUA
B PD 1 HEBO3MOKHOCTD IPEICKA3ATh XOTA OBl 34 TOJ], KAKHE
34MACHBIE YACTU MOI'YT ITIOHAJOOUTHCA. JJOCTABKA TPY30B
B 3UMHMU IIEPHOJ, IIPOUCXOAUT IO 3UMHHUKAM, HA 6aprKax
BO3MOKHA TOJIBKO B TEYEHHE KOPOTKOI'O IIPOMEXKYTKA
BPEMEHM JIETOM, OCTABIIHECS I'PY3bI U IIEPCOHAJI HEOOXOAUMO
JOCTABJIATDH HA BEPTOJIETAX. MAKCUMAJIBHO JOITYCTHUMAsA
HATPY3K4 Ha 3MUMHUKE MOXET U3MEHATHCS, IPUXOAUTCS
MOCTOAHHO IOACTPAUBATHCA MOJ, KITUMATHYECKHE YCIIOBUSL.
CaMBbIM IVIABHBIM O2pbEPOM SIBJISIETCS HEOOXOJUMOCTD
B INIAHWPOBAHUHU JEUCTBUN XOTs Obl HA IO/ BIIEpe. [1st }

technologies

are called to evaluate the well inflow profile and
to make an assumptions on the reservoir
and / or screens performance.

The complicate well profile demands the special
approach for intervention techniques. In the given
well profiles, conventional wireline techniques
are not appropriate to convey tools the producing
intervals. On the other hand, Coiled Tubing is well
suited to conduct such operations in the extended
reach wells. The definition of an extended reach
well is a well with a measured depth to true vertical
depth ratio (MD/TVD) greater than 2.0 which is
very applicable for Vankorskoe field wells profile.
The coiled tubing technology is used for wellbore
cleanout operations after the completion and
workover, well kickoff and production logging.

COILED TUBING CHALLENGES

The use of coiled tubing for well interventions in
the Vankorskoe field has generated some challenges
in all aspects of job performance. Engineering
challenges include actual wellbore tortuosity,
completion profiles, inflow performance, heavy oil
composition and equipment restraints. Operational
issues faced include climatic conditions,
equipment restraints, personnel, communications,
maintenance and upgrades. Logistical issues are
highlighted by the lack of year round roads to the
field, ice road limitations, importation of goods into
Russia and the ability to forecast at least a year in
advance for items that may be required.

The complexity of the wellbore trajectory in itself
does not create any engineering issues in modeling
the well, however it does create issues with reaching
the total depth (TD) of the well. The options
available currently are limited to changes in the
fluid used, fluid and nitrogen pump rates, addition
of vibrating tool to the bottom hole assembly
(BHA), adjustment of wellhead pressure, and
limiting well inflow. Not all options are available
depending on the specific treatment required. Each
situation is unique and each solution is customized
for that particular situation.

The other major issue encountered in this remote
location is the logistical issues. Currently no year
round road goes to Vankorskoe, there is an ice
road in the winter, a short barge season in the
summer with the remainder of goods and people
arriving by helicopter. The load rating of the ice
road is variable, being constantly adjusted based on
climatic conditions. Further restrictions are placed
on the ice road — conveys only during extreme
cold periods, banned travel during snow storms, all
designed to keep the ice road open and safe when
in use. The most logistical hurdle is the requirement
to plan at least one year in advance. For some items,
it is relatively straight forward, but for the large,
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HEKOTOPBIX TPY30B 3TO HE ABAETCS TAKOU YK TPOOIEMOI], heavy weight items such as strings of coiled tubing,
OJJHAKO JIJIS TSKEJIBIX 3JIEMEHTOB OOOPYJOBAHM, this can be a very daunting task. New strings of
TAKUX KaK KaTymKH ['T, 5TO MOKET OBITh UPE3BBIYATHO coiled tubing can only be shipped to Vankorskoe
TPyAHOM 3a1a4ert. JJocTaBka Karymek I'T kK BaHKOpckoMy field in a cost effective fashion via the ice road only.

MCCTOPOXKIACHUIO ABJIACTCA pCHTa6CHbHOfI, TOJIBKO €CJIN

OCYIICCTBIIACTCA IO SUMHUKY.

CJNNIOXHOCTW B CKBAXNHAX

WELL CHALLENGES

The single most persistent issue encountered
so far in the Vankorskoe field is the inability to

Haubomnee TpyJHOPAa3pEUINMON TPOOIEMOH, get the coiled tubing to TD. There are multiple
BCTPEUABIIENCS O CUX TOP HA BAHKOPCKOM MECTOPOXKACHUH, possible reasons for this, ranging from wellbore
ObL1a 60PBOA C OCTOKHEHUAMHU NPU JJOCTUKEHUN KOHEUHON deviation, dog leg severity, wax build-up, well bore
IyOUHBI ¢ ToMombio I'T. Ha 3TO CyIeCTBYET MHOMXKECTBO completions, residual drilling or workover debris,
PAa3IUYHBIX IPUYMH, HAYUHAS C UICKPUBJIEHUS CTBOJIA equipment malfunction and operator error.
CKBaKMHBI, AC(PATTBTEHO-CMOTUCTO-MAPa(PUHOBBIX A limitation to reach the required depth occurs,
OTJIOKEHUH, OCOOEHHOCTEN BHYTPHUCKBAKMHHOTI'O first of all, because of the frictional contact forces
060PYyIOBAHMSA, OOJIOMKOB HOPOJbI ITOCIE OYPEHHU S between the coiled tubing and the wellbore. As
WJIU 1IJIaMAa, ocTasiierocs nociye KPC, 1 3akaH4ynBast described in multiple papers already, when axial
HEUCHPABHOCTBIO OO0OPY/IOBAHUS WJIH OIIUOKOM ONEPaATOPA compression forces over a critical value are applied
KOJITIOOHUHTIA. to coiled tubing, it will first buckle into a sinusoidal

OrpaHudeHns B JOCTUKEHUU HEOOXOTUMOMH INTYOUHBI wave shape. As the compressive force increases
MIPEXK/E BCETO OOYCIOBIEHBI CHJIAMU, BO3HUKAIOMIUMHU ITPH further, it will ultimately deform into a helix.
(PPUKITUOHHOM KOHTAKTe ['T CO CTBONMOM CKBaXUHBL Kax Confined to the wellbore, the helically buckled
OBLIO YK€ ONKMCAHO BO MHOTHX PA00TAX, KOITIA CUJIA OCEBOTO coiled tubing will be forced against the wall of
CKATUA, IeUCTBYIOmas Ha I'T, peBbIIaeT HEKOTOPOE the wellbore and additional contacting forces will
KPUTHYECKOE 3HAYEHUE, TPOUCXONUT UCKPHUBIIEHHE develop. The force needed to push coiled tubing
TPyOBI, 1 OHA IPUHUMAET CUHYCOUAIBHYIO (hopMy. [Tpn into well increases dramatically once the tubing has
JAJIbHEUIIIEM YBEIIMYEHUH CUJIBI OCEBOTO CkaTHA ['T buckled into a helix. The frictional drag developed
J1e(POPMHUPYETCS B CIUPAJb. Bylydr OrpaHUYEHHOM CTBOJIOM as coiled tubing is forced against the hole or casing
CKBaKMHBI, CMATAsA B CIUPaJIb ['T 6yIe T IPHKUMATBCA K will ultimately overcome the external pushing
CTEHKE CTBOJIA CKBA’KHHBL, YTO IIPUBEIET K BOBHUKHOBEHUIO forces, thereby limiting the placement of tools in
JOMNOJTHUTEIbHBIX KOHTAKTHBIX CHJI. CHJIa, HEOOXOAUMA S deviated sections. This situation is described as a
Jutg crrycka I'T B CKBaXKHMHY, 3HAYHUTENBHO YBETUYUBAECTCA lockup.

MOCJIE TOTO, KAK IPOU3ONLIO CITUPAJIEBUJHOE UCKPUBJIEHUE. Additional reach can be obtained by reducing
Crta TpEHMA YBEJIMYUBAECTCA IIPU KOHTAKTE I'T cO cTeHKaMu the frictional contact force between the coiled
CTBOJIA CKBA’KUHBI WJIA OOCATHOU KOJIOHHBI M TPEBOCXOJUT tubing and the well thereby postponing the onset

BHEIITHEE TOJKAIOIIEE YCUIHE, OTIOKHUPYS
TEM CAMBIM PA3MEIIEHNUE HHCTPYMEHTA B
WCKPUBJIEHHBIX CEKIIUAX CTBOMA. TaKas
CUTYAl U HA3BIBAETCA 3AITUPAHUEM.
YBenuueHnue npoxoguMoctu I'T
MOJKET OBITh JOCTUTHYTO Iy TEM
CHMKEHUS CHJIBI TPEHUSA MEXTY I'T
U CTEHKAMU CKBAKUHBI, OTKJIA/IbIBAS
TEM CAMBIM HACTYIUIEHHUE 3AITUPAHUA.
DTO MOXKHO C/IEIATh, YMCHBIIINB
KO3 pumeHT TpeHus Mexay I'T u
CTBOJIOM CKBA>KWHBI UJIM YMEHDIIINB
camo Tpenue I'T 0 CTeHKU CTBONIA
CKBaKMHBL 171 IPEOIOJIEHUA
CHJIBI TPDEHUS UCIIOJIb3YETCA
BHYTPUCKBAKUHHBIIN BUOPAIIMOHHBIA
UHCTPYMEHT AGitator'™, KOTOPBIH
BcTpoeH B KHBK 1 noMoraeT 3aMmeiyinTb
HACTYIUIEHHUE CIUPATIEBUHOTO
3anypaHus. Kak BUJHO U3 PUCYHKA 1,
3P EKT, CO34ABAEMBIN 3TUM
HHCTPYMEHTOM, NOMOT I'T TOCTUTHYTB
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KOHEYHOM INIYOHUHBI B CKBA’KHMHAX, HA KOTOPBIX paHEE

3TO HE YaBaAJIOCh. OQHAKO y 9TOI'O UHCTPYMEHTA €CTb

OAWH HeJOCTATOK. OH 3AKJIIOYAETCS B TOM, UYTO OO'BEM

430Ta, KOTOPBIN MOXKET OBITh UCIIOIB30BAH IPU paboTe
MHCTPYMEHTA, HE JOJIKEH IIPEBBIIATD 15% OT OOIIEro
pacxopa paboder JKUIKOCTH. Ha MPaKTHUKE 3TO O3HAYAET, YTO
JULA BBOJJA CKBAXKUHBI B OKCIUIYyaTALIHIO (OCBOEHUE A30THOM
YCTAaHOBKOW) HEO6XOAMMO u3Biicyb KHBK HAa MOBEPXHOCTD U
CMEHUTBD €€ HA AaHAJIOTUYHYIO, HO 6€3 JAHHOTO MHCTPYMEHTA,
433TEM CIYCTUTB OOPATHO B CKBAKHUHY.

Eme oyHOM TpO6JIEMOM, YACTO BCTPEYAIONIECHCS IPU
MPOBE/ICHNUH BHYTPUCKBAKUHHBIX OIIEPALTU, SIBIISIETCS
TPYJHOCTB BXO/]a B BEPXHIOIO YACTb XBOCTOBHUKA. MeXy
KOHIIOM JIM(PTOBOY KOJIOHHBI U BEPXHEN YACTHIO XBOCTOBHUKA
cymecTByeT 3a30p (0T 20 1o 100 m).

technologies

of buckling. This can be achieved by reducing the
coefficient of friction between the coiled tubing
and wellbore or by reducing the normal drag
between the coiled tubing and wellbore. In order to
overcome the friction load, a down hole vibrating
tool — AGitator'™ has been incorporated into the
BHA to delay the on-set of helical buckling. The
effect of this tool have allowed the coiled tubing

to reach TD on wells that it was not possible

before (see Figure 1), however, the tool has its’ own
drawback in that the volume of nitrogen that can
be used with tool is restricted to 15% of the total
tool flow. In practical terms, this means that in
order to perform a kick off operation (nitrogen lift),

B atom MecTe I'T HaxoauTCA BHYTPH
06CaTHOM KOJIOHHBI IUAMETPOM 1778 MM.
D10 nno3posseT I'T BOCCTAHOBUTD YaCTh
CBOEM OCTATOYHOU KPUBHU3HBIL, YTO
YCJIOKHSAET BXOJ, B BEPXHIOIO YaCTh
XBOCTOBHUKA. [IpyMeHeHrEe HACAAKU bl
B BUJIE IIOCAJOYHOTO 6AIIMaKa C
KOCBIM CPE30M UMEJIO OTPAHUYEHHBIH
ycnex. ITpy’>KUHHBINA LIEHTPATOD

KHBK, npnBOAUMBIN B AEUCTBHE 200 +
TU/IPABJIMKOI, YCIIENTHO UCIIOIb30BAJICA 200 1
JULSL IPEOJOIECHUS 3TOU ITPOOIEMBL il

OIHAKO KOI/ld XBOCTOBHK UMEET MAJIbII
BHYTPEHHHN AUAMETP, IPUOOP CO3JAET
JOTIOJIHUTEIBHOE TPEHHUE IIPH 3AKAYKE
JKMJIKOCTEN CO CKOPOCTBIO, KOTOPAs
OOBIYHO UCMIOIB3YETCS IIPU IIPOMBIBKE
CKBaKMHBL

Eme onHoM JOCTYITHOM 1151
KOJITIOOWHTIA ONITUEH SIBJISICTCS
UCIIOJIb30BAHUE IIPECCA AJIS BBIIIPAMIICHUS.
I'T pazmarteIBaeTCs C 6apadaHa 1, Orudasi BEPIIIIOL,
MPOXOAUT CKBO3b MHKEKTOP B CKBAXKUHY. [Ipr 3TOM OHA
MOJABEPraeTCA IJIACTUYECKON Je(POPMALINH, YTO IIPHUBOAUT
K BOBHUKHOBEHHUIO OCTATOYHOI'O U3ruoda. bospnias rinybuHa
CITyCKa MOXKET ObITh JOCTUTHYTA [P YMEHBIIEHUH
HAYaJIbHOM CUJIBbI TPEHM A, BOSHUKAIOMIEN U3-3a
CONPUKOCHOBEHUA I'T CO CTEHKAMM CTBOJIA CKBA’KHHBI,
yTEM YCTPAHEHUS OCTATOYHOr'O u3ruba I'T. BellipsaMiieHHe
I'T oCy1IEeCTBAIETCA TPEXTOUYECYHBIM I'HOOUYHBIM
MIPUCIIOCOOTIEHUEM, YCTAHOBJICHHBIM MEK/1Y BEPTIIOTOM U
UHXKEKTOPOM. I'T IPOXOANT MEXY ABYMA 3AKPETIJIEHHBIMU
pOJII/IKaMI/I 148 TpCTbI/IM HCpC/ﬁ[BI/DKHbIM pOHI/IKOM, KOTOprﬁ
nepegaeT Ha I'T TOCTOSTHHOE YCHITHE 33/TAHHOM BETUYHHBL.
IToKa e1mie HE OIPEAEIEHO, KAKOH JOJIKHA ObITh OIITUMAJIbHAS
JUIMHA TPYOBI JIJIs1 MAKCUMAJIbHOT'O YBEJIMYEHHU S [NTYOUHBI
JOCATAEMOCTH (CM. pUCYHOK 2). ITpu npoxosxienuu I'T yepes
rI60YHOE NIPUCTIOCOHBIEHUE TPOUCKXOANT TIOTIOTHUTEIBHOE
06paTHOE CTUOAHUE, YTO IPUBOAUT K YMEHBIIEHUIO €€
YCTAJIOCTHOIO pecypca. Takum 06pa3oM, 3(pPEeKTUBHOCTD
UCIIOJIb30BAHUSA JAHHOTO IPHUCTIOCOHBIIEHUS BCE CIIIE
BBISICHSICTCS B ITIOJIEBBIX YCJIOBUSX. }
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Figure 2 - Predicted Additional Reach Utilizing CT Straightener

the BHA must be tripped to surface, the BHA
changed out for one that does not have the
vibrating tool and then re-run back into the well to
perform the kick off.

Another common problem faced during coiled
tubing interventions is the inability to enter the top
of the liner assembly. There is a gap between the
end of the production tubing and the top of the
liner, where the coiled tubing is inside the 177.8 mm
casing. This allows the coiled tubing to regain some
of its’ residual curvature making it difficult to enter
the liner top. A kick-off tool and mule shoe nozzle
has had limited success. A hydraulically activated
bow spring centralizer has been used with great
success to overcome this problem, however,
when in the smaller ID of the liner assembly it
generates more drag when fluids are pumped at
clean-out rates.

Another option available for coiled tubing is the
use of coiled tubing straightener. Coiled tubing
is wound off a reel and bent over the gooseneck
and then passed through the injector into the well }
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TEXHOJIOT'NH

IlepBBIii CITYCK B CKBAXKHUHY, KOIJJA OHA €IIIE€ HE (DOHTAHHUPYET, undergoing the plastic deformation and is subjected
OBBIYHO NPOXOAUT 6€3 MHIIHU/ICHTOB, OJJHAKO ITOCJIE BBOJIA €€ to residual bend. Greater reach can be obtained by
B 9KCIUIYATALIHIO B UTPY MOT'YT BCTYHAThb AOIOJIHUTEIBHBIE reducing the initial drag force due to contact of the
(paxkTOpbl. POHTAHUPYIOMAS CKBAXKMHA MOXKET IOMOYB ['T coiled tubing with the well bore by eliminating the
JOCTUTHYTb KOHEUHOU IMTyOHHBL, IOJIBEPTrasi €€ BUOPALUH, residual bend. The coiled tubing is straightened
OJJHAKO UYPEZMEPHOE BIUSHUE IOTOKA MOXKET YMEHBIIUTD by a 3-point bending device mounted in between
BHEIITHEE TOJIKAIONICE YCUIINE, TPEISTCTBYS TEM CAMBIM CITYCKY the gooseneck and injector. The coiled tubing runs
I'T. O6BIYHO TEMIIBI JOOBIYHU HA BAHKOPCKOM MECTOPOXK/ICHUH between 2 fixed rollers and a third movable roller
JIOCTATOYHO BBICOKH, TIO3TOMY HEOOXOIUMO TPUHUMATh which is given a known constant displacement
3TOT (PAKTOP BO BHUMAHHE IIPU ITOHUCKE OIITUMAJIBHOTI'O or force. It has yet to be determined what the
PEXMMA IIPUTOKA B CKBAXKUHY BO BDEM s IIPOBEACHU A B HEH optimum length of coil should be straightened to
onepanui C IPUMEHEHHUEM KOITIOOUHT'a, OCOOEHHO IIPU maximize the reach (See Figure 2). However, due to
UCIIOJIb30BAHNH JUIMHHBIX KOJIOHH HJIM MHCTPYMEHTOB 151 the additional reverse bending of the coiled tubing
KapOTaxka C 60JIBIINM BHEMTHUM JUAMETPOM. B ipomiom through the straightener, the fatigue life of the
OBLIO MTOKA34aHO, YTO NOTOK B I'T HE BIMAET HA JOCTUXKEHNE coiled tubing will be reduced; thus, its efficiency is
HEOOXOAMMOU ITTyOUHBL, B TO BPDEMS KAK IIOTOK B 3aTPYOHOM still under field investigation.

OpOCTpaHCTBE MEXY I'T 1 CTBOJIOM CKBA’KMHBI OKA3bIBACT The first run in the well, when the well is not
ofo6Hoe BausiHue. CornmacHo pacueram [1acau (SPE 27976), flowing is generally without incident, but after
YTOYHEHHOE 3HAYEHUE ITOLEMHOM CUJIBL, IEVCTBYIOIIEN the well is allowed to flow, the additional factors
B CKBAKMHAX BaHKOPCKOI'O MECTOPOXKAEHUSA, COCTABIIAET come into a play. Flowing the well might help the
nopsaaka 2000 H g I'T u 5000 H npu Temnax 1066141 6JIM3KUX extended reach of coiled tubing by vibrating it

K 1000 M* HE(TH B CYyTKU. KOMIIBIOTEPHOE MOAETUPOBAHUE C but an excessive flow may decrease the external
UCIIOJIb30BAHUEM IIONPABOYHBIX KOI(PPHUIITUEHTOB /I YIETA pushing force and restrict the reach. Typically, the
CKOPOCTH TEKYIIEH KUJKOCTH JAET IPUOIUZUTEIBHO TE JKE production flow rates in Vankorskoe field wells
3Ha4YeHUs. TakuM 06pa3om, Ipu padoTe C POHTAHUPYIOIEH are high enough so it is important to take a note
CKBA>KMHOHW BAKHO IIPOBOAUTD KOPPEIALINIO CKBAXKUHHBIX on this factor to find the optimal regime of well
U IJIACTOBBIX YCJIOBUI M BBIOUPATH MPABUJIbHBIC [TAPAMETPBI inflow during the operations when coiled tubing
PabOTHL, TAK KAK 3TO MOXKET CABUHYTb 3HAYEHUE [VTYOUHBDL, HA is in hole especially with long logging strings or
KOTOPOM BO3HUKAET 3AIIMPAHUE, HA HECKOJIBKO JECATKOB U tools with large OD. As it has been shown in the
COTEH METPOB, YTO MOXKET OTPA3UTHCSA HA JOCTHDKEHUHU LIEIU past, the flow in the coiled tubing does not affect
OIlEPALUH. reach whereas flow in the annulus between the

E1e oyHOM NpOo61eMOT, BIUSIONIEH Ha coiled and wellbore does. The calculations by
MPOU3BOJUTEIBHOCTD PAOOT, ABIAETCS 3HAYUTEIBHOE Paslay (SPE 27976) show average corrected lift force
konn4ecTBO ACTIO, 06pa3yomNXCs HA BHEITHEN CTOPOHE in Vankorskoe field wells from ~ 200 dN on CT
I'T, a Takke B TUPTOBBIX TPyHaX. [IpUUYNHBI OABJICHUS string to ~500 dN on production logging tool string
ACIIO Ha CKBaXXMHAX BAHKOPCKOIO MECTOPOXKIECHUS BCE under the production rates close to a thousand
€IIIE BBIICHAIOTCS, HO (PAKTOPBI, KOTOPBIE MOT'YT BBI3BATb UX cubic meters of oil per day. Commercial computer
OCAXKJIEHUE, ONIPEAEIAIOTCS CBOUCTBAMU IITACTOBOU HE(PTH. simulator uses a correction factor for the flowing
B OCHOBHOM 3TO TsKeNAs HEPTD C INIOTHOCTHIO B 30° 1O fluid velocity and gives the approximately the same
KJIACCU(PUKATOPY AMEPHUKAHCKOI'O HEPTAHOIO UHCTUTYTA values. So it becomes important for the flowing well
(AHI) ¥ BLICOKUM COACPIKaHUEM MOJICKYIAPHBIX 1ienert C, . to correlate with the reservoir conditions and to
ACTIO MOT'yT pacrosararbCs rje yrojHo, OT KOJOHHHI I'T| use the right parameters as it can offset the lockup
JIUPTOBBIX TPYO U 1O MPOAYKTUBHOIO IUIACTA. OTIOKEHHUA depth by the value of few dozen to few hundreds
MOTYT ObITb BEI3BAHBI CHUDKEHHEM JIABJICHUS HACBIIIEHUSA (T3, meters and affect the job target.

PACTBOPEHHBIN B HEPTU KOJIJIEKTOPA, JEUCTBYET HA TAKEJIbIE Another issue that affects the performance is a
(ppaKkK B HEPTU KAK PACTBOPUTEIIb) U YMEHBIIEHUEM substantial amount of wax built up on the exterior
TEMIIEPATYPBL JO 3HAYEHU A, MCHBILIETO TEMIIEPATYPBI of the coiled tubing. The occurrence of wax in
HACBIIEHUA HE(PTU NapAPUHOM BOIN3H 30HBI OXJTAKIACHUS. Vankorskoe field wells is still under investigation
CorytacHo ananuay, nposeeHHOMY OAO «TomckHUTIMHEPTH but the factors that can cause its precipitation
BHK», He(pTb BaHKOPCKOT'O MECTOPOXKAECHHU A UMEET OUYEHD are determined by the reservoir oil properties
BBICOKYIO CKJIOHHOCTB K 06pa3osanuio ACITIO. HedTb described as black oil with 30° API gravity with
COJZIEPKUT B CBOEM COCTABE 3HAYUTEIBHOE KOJIMYECTBO high content of C, , molecular chains. The wax
TBEPABIX (BBICOKOMOJIEKYJIAPHBIX) TapadpuHOB (9,8% can be located anywhere, from the tubing to
MACC.), HE3BHAYUTEIBHOE KOJIMYECTBO CMOJL, ABJISAIOMIUXCS the formation resulting from a decrease either
€CTECTBEHHBIMU JIENIPECCAHTAMH, U 3HAYUTETIBHOE in pressure, as solution gas acts as a solvent for
KOJIHUYECTBO JIETKUX YINIEBOAOPOAOB (C1-C9), CHUKAIOMNUX waxes, or in temperature below the cloud point for
PaCcTBOPUMOCTD B HEPTU BBICOKOMOJIEKYIISIPHBIX MTAPA(PUHOB, paraffin near the cooling zone. As the result, this
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O3TOMY HE(PTh UMEET BBICOKYIO TEMIIEPATYPY 34CTHIBAHHUS
(+15 °C) 1 TEMIIEPATYPY HACHIIEHU S HEPTU TAPAPUHOM.

ITpu CHUXKEHHUM TEMIIEPATYPBI HOTOKA HUXKE 38 °C 6yaer
IPOUCXONUTD BBIICJIEHUE B BUJIE TBEPAOH (Da3bl U BbIIAJICHHE
HanO0J1e€ BBICOKOMOJIEKYJISPHBIX TAPA(HUHOB, KOTOPBIE,
agcopoupysach Ha creHKax HKT, 6ya1yT IpuBOgUTD

K 06pa3zoBaHunio ACITO 1 CHUKEHUIO JIEONTA CKBAKUHBI.

B pesynbrare Takue O6pPa30BAHNS MOT'YT OBITh BECbMA
CYILIECTBEHHBIMU. HECMOTpPs HA TO 4TO
PE3UHOBBIN F€EPMETU3ATOP YOUPAET
OO0JBITYIO YaCTh BOCKA ¢ I'T, onpeneneHHoe
€ro KOJIMYECTBO MOMAAAET B HEOOBIINE
HEPOBHOCTH HA NOBEPXHOCTU I'T. DTO
OPUBOJUT K TOMY, YTO BOCK 3aIIOJTHAET
Ma3bl B UHXKEKTOPE U TPyOa HAUMHAET
NPOCKAIB3BbIBATH (CM. PUCYHOK 3).

B HacTosmee Bpems NpooaeMa PEmaeTcs
HOCPEANCTBOM IPOKAYKH rOPAIEN

HEMTU YEPES IYOPUKATOP, IS TOTO
4TO6BI paciiaBuTh ACITO u y6parth €

I'T 1o nonafanus B UHXKEKTOP. [opsyas
HEPTb NPOKAYNBAETCA IOCTOSTHHO

MPU IIPOBEJIEHUH CITYCKO-TIOZ/bEMHBIX
onepanui. g npegoTBpaAeH A

ACTIO B 3aTpy6HOM NPOCTPAHCTBE B
K44€CTBE NMPOMBIBOYHOI JKUJIKOCTH

IIPU BHYTPUCKBA’KUHHBIX OIIEPALIUAX
UCIIOJIb3YETCA JETA3UPOBAHHAA U
HarpeTas 10 80 °C crIpasi HEPTh BMECTE C
JUCTIEpCAaHTaMU U uHruouropamu ACIIO.

Pa3zmephl 1 KOHCTPYKIIUS KOJTOHHBI ['T
TAKKE MOABEPTAIMCh AHAIU3Y. YBEJIMUEHUE
JuaMeTpa ucnonb3yeMsuix I'T 10 50,8 MM yCTpaHWIIO Obl
OOJIBIIIMHCTBO TEKYIIUX IIPOOJIEM, BOSHUKAIOIIUX ITIPU
NPOBEAEHNH BHYTPUCKBAXXKUHHBIX OIEPALUAIL. DTO, OFHAKO,
MOJKET CO3/ATh LIEJIBIA PsAJL HOBBIX ITPOOJIEM, OTHOCAIUXCA
K 06s1aCTH TeYeHU (PII0N/1a BHYTPU CKBAXKUHHOI'O
o60pynoBaHysl. KoHnyeckass KOHCTPYKLIMS KOJTOHHBI ['T
auamMeTpoMm 44,45 MM B JAHHBIF MOMEHT IIOJIBEPIAETCSI
ontuMu3sanuu. IIpu 3ToM BHUMaHUE (POKYCUPYETCA HA
JBYX INIABHBIX (PAKTOPAX: BO-TIEPBBIX, BHYTPUCKBAXKUHHASA
KOHHMYECKad 9acTh I'T, KoTOpasA BXOAUT B TOPU3OHTAIBHYIO
Y4CThb CKBA’KHUHBIL, JJOJIKHA ObITh KAK MOXKHO JIETYE; BO-BTOPHIX,
CPEHAA Y4CTh, HAXOAAMAACA B UCKPUBJIEHHOM Y4CTU CTBOJIA,
HA000pOT, JOJIKHA ObITh KAK MOKHO 060JIEE TSKEIION. B
KOHEYHOM CYETE UCCIIEJOBAHNE HOBBIX TUIIOB KOHCTPYKITNH
KOJIOHHBI I'T ABIAETCS OTAEIBHOM TEMOH J71 OOCYKICHUS U
BBIXOJIWT 33 PAMKU JAHHOM CTATHU.

OcTaJIBHBIE IPOOIEMBI, C KOTOPBIMH IIPHUIIIOCH
CTOJ'[KHyTbCH HpI/I BBITIOJTHCHU p36OT C HpI/IMCHCHI/ICM
KOJITIOOMHTA, IBJISIIOTCS CTAH/IAPTHBIMH 7151 6OIBITIHCTBA
JAPYI'UX HE(PTAHBIX MECTOPOXKAEHUN B MUPE. OGJIOMKU
MHOPOJBI U IIJIAM, OCTABHINUIICA OT 6ypenus uiu KPC, He
BCEr/1a IPUHNMAIOTCS BO BHUMAaHUE ITIPU COCTABICHUU
MACIIOPTA CKBAXKUHBL. DTOT HEJJOCTATOK MH(MOPMAITUN MOKET
MIPUBECTU K HEOXKH/TAHHBIM ITPOOIEMAM IIPU KOITIOOMHTOBBIX
onepanugax. K coxxaseHuIo, Ha MOMEHT, KOI71a TpobieMa

technologies

wax build up can be quite dramatic, and despite
the effects of the stripper in cleaning the majority
of the wax from the coiled tubing, enough remains
trapped in the surface pits on the coiled tubing to
fill in the grooves on the injector blocks resulting in
coiled tubing slippage (See Figure 3). The problem
is currently being dealt with by pumping hot oil
through the lubricator to melt the wax off the

Pucynox 3 — ACIIO 6 unicexmopHoti 20106xe
Figure 3 — Wax Build Up in Injector Blocks

coiled tubing before it reaches the injector blocks.
The hot oil is pumped for at least 20 minutes

prior to pulling the coiled tubing out of the well.

To prevent the wax precipitation in the tubular,

the hot weathered crude oil with wax inhibitor /
dispersant is used as the circulation fluid during the
well intervention operations.

The size and design of the coiled tubing string
was also investigated. The results show that there
is not an ideal string design in the 44.45 mm size
of coiled tubing. Increasing the size of the coiled
tubing string to 50.8 mm would eliminate many of
the current concerns and resulting issues during
coiled tubing interventions, although this may
create a new set of issues related to fluid flow area
within the well bore completions. The tapered
design of 44.45 mm coiled tubing string is being
optimized focusing on the two main factors:
firstly, the downhole tapered part that goes into
horizontal section should be as light weight as
possible; secondly, the middle part that goes into
the deviated section of the well, on a contrary,
should be as heavy as possible. All in all, the
investigation on the new design is a separate topic
outside the scope of this article.
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OOHAPYKEHA, MOXKET OBITD YKE MO3/JHO NEPEPAOATHIBATD
OPOrpaMMy U NPUXOAUTD K KAKOMY-TUOO0 PEMIEHUIO,
9TO IIPUBOAUT K OCJIOKHCHUAM U YBCJIMYCHUIO BDECMCHU
OIIEPALUN.

HOBbIE TEXHOOINU

ITOCKONMBKY BAHKOPCKOE MECTOPOKICHUE ITPOJIO/IKACT
pacTy, BCE OOIBIIE CKBA’KMH BBOJUTCA B SKCILIYATALIUIO, POJIb
KY Taxske MeHaeTcs. [1711 IpeoIoIEHN S TEKYINX TPOOIIEM
Y BHECEHHU S U3MEHEHUI B BBIIIOJTHEHUE PAOOT IPOBOASATCS
UCCIENOBAHUSA U PA3Pa6OTKA HOBBIX TEXHOJIOT U JIJISI X
JaJbHENUIIEro IPUMEHEHM ] HA BAHKOPCKOM MECTOPOXKACHUU.
HekoTopble UAEH 3AKIIOUAI0TCSA B IPUMEHEHNUU CTAPBIX,
MPOBEPEHHBIX B MIPOIJIOM HA IPYTUX HE(PTAHBIX
MECTOPOXACHUAX TEXHOJIOTUH, KOTOPBIE 1O CUX TTOP HE
HCIOJIb30BAIUCh HA BAHKOPCKOM MECTOPOXACHUU. [Ipyrue
IPEAIIOIATAIOT UCIIOIb30BAHUE CACIAHHOI'O I10], 3AKa43
060pYAOBAHUS AJ151 IPEOJOTIEHUA YHUKAIbHBIX TPOOJIEM,
BO3ZHUKAIOIIUX B OT/IEJIbHBIX CKBAXKUHAX.

INoaxoa B pEMIEHUN TEKYIITUX IPOOIEM JOIKEH
OCHOBBIBATHCS HA CAEAYIOMUX NpHUHIUNAX. Ha nepsom arane
nepen crnyckoM I'T 10 KOHEYHOT IITyOUHBI HEOOXOUMO
OYMCTUTD CKBAXKHHY IYTEM YA AJIEHU U3 HEE MAKCHMAIBHO
BO3MOKHOT'O KOJIMYECTBA PBIXJIOTO MIJIAMA ITPH BbI3OBE
OPUTOKA. [TIPAKTHYECKH 3TO MOXKET OBITh PEATTU3OBAHO
MPU IIOMOIIX A30THOI'O T'a3/IM(PTA YEPES YCTAHOBJICHHDBIE B
JIM(PTOBOI KOJIOHHE HUPKYJIALIMOHHBIE OTBEPCTUS UIH IIPU
nomomu KV ¢ I'T, onymienHoM Ha ypoBeHb 1000—-1500 M 1o
BEPTHUKAJIN. [TOCIIE BBO/IA CKBAKUHBI B KCILIYATALIUIO BAXKHO
CTA0MJIM3UPOBATH ITOTOK U KOHTPOJIMPOBATH TEMII OTOOPA
mraMa. KOHIEHTpava TBEPABIX YACTULL B IOTOKE TAKKE
JIOJI>KHA OBITh CTA0MJIBHOM M HAXOUTHCS HA YPOBHE CPEAHETO
KO3(PUITUEHTA 11 MECTOPOXKIEHUSL. TOIBKO ITOCIIE 3TOT'O
MOYKHO IIPUHUMATD PEMIEHUE O ITIEPEXO/IE HA BTOPOU 3TAIl
KOJITIOOMHI'OBOM ONIEPALTHH.

Ha BrOopoMm artarne TpebyeTcs ydpaTh BCE 3aTBEPAEBIIHNE
ornoxeHus (ACIO 11y KOMOMHUPOBAHHBIE COCTUHECHUSI
ACTIO u pyIrux TBEPABIX BELUIECTB) C TPYO U CTBOJIA CKBAXKUHBI
IPH ITIOMOIY COOTBETCTBYIOMEN OYUCTKNA. OTHUM N3 CAMBIX
3(HEKTHUBHBIX CIIOCOOOB OUNCTKHU SBJSACTCS IPUMEHEHNE
BPAMIAIOMIUXCA FTUIPOMOHHUTOPHBIX HACAZ0OK BBICOKOT'O
JaBJIEHUA. YAAPHAA CUJIA PEAKTUBHOM CTPYHU yAAIAET
OTJIOXKEHM S, U OHU YBJIEKAIOTCA ITIOTOKOM *KUJIKOCTHU. BpameHue
HACAJIKU TAPAHTUPYET, YTO €€ JEUCTBUE ITOJIHOCTBIO OXBATUT
BCIO BHYTPEHHIOIO Y4ACTb TPYOBL [IONOJIHUTEIbHAA ITOIb34
OT BPAILICHUS 3AKJII0YACTCS B JOOABICHUN TYPOYJIECHTHOI'O
TEUYEHHNA K IOTOKY KUJKOCTH, YTO YCUJIUBAET €€ CLIOCOOHOCTD
TPAHCHOPTUPOBATH YACTULIBL [MIPOMOHHUTOPHAA HACA/IKA
BBICOKOT'O JJABJIEHUSA, COOTBETCTBYIONI A COBDEMEHHOMY
TEXHUYECKOMY YPOBHIO, 6bl1a IPUMEHEHA Ha BaHKOPCKOM
MECTOPOX/ACHUHU JJIs1 OUUCTKH CETYATBIX TPYOHBIX (PHIIBTPOB
U JIMPTOBOY KOJIOHHBI CKBA>KHUH OT ACTTO. CaMOBpamaromascs
IIPOMBIBOYHAs I'OJIOBKA I'HIPOMOHUTOPA C BO3MOXXHOCTBIO
KOHTPOJISI CKOPOCTH BPAIICHU S CIIELUAJIBHO Pa3paboTaHa
JUIA OYUCTKU CKBAXKHH OT OTJIOKEHUM. MOIITHBIE PEAKTUBHbBIE
CTPYH 3(PPEKTHUBHO MPOU3BOAAT OUUCTKY HA OOJIBIION
r1oma u. CUla peaklMU CTPYH BbIZBIBACT LICHTPOOEIKHOE
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Other issues faced by the coiled tubing operations
are the same as all other oil fields in the world.
Debris in the well, from the actual drilling
operation or previous work over operations is not
always accounted for in the well files. This gap
in information can lead to un-anticipated coiled
tubing job problems. Regrettably, by the time the
problem is identified, it is generally too late to re-
design the program and arrive at a solution.

NEW TECHNOLOGIES

As the Vankorskoe field continues to grow, with
more wells coming on line, the role of the coiled
tubing units are also changing. In order to meet the
current challenges and to address the changes in
operations, new technologies are being investigated
to work in the Vankorskoe field. Some ideas are old
technology, proven in the past in other oil fields,
but so far, have not been used in Vankorskoe, others
are custom solutions to be used on the unique
challenges provided by these wells.

The approach to resolve the current issues should
be based on the concept of cleaning the wellbore by
removing maximum loose solids in the well before
the coiled tubing is run to the total depth as the first
stage. Practically, it can realized by kicking off the
well with nitrogen through the installed circulation
ports in the tubing or with coiled tubing that will be
run to the depth of 1000-1500 m as determined by
gas lift simulation. Once the well starts to produce,
itis important to stabilize the flow and monitor the
solids flowback rate. The concentration of solids
in the flow should be also stabilized at the field
average ratio before the decision to proceed with
the second stage of coiled tubing operation is taken.

At the second stage, it is required to remove all
consolidated deposits like wax or mixed wax-
solids precipitates from the tubular and wellbore
by jetting across the wellbore and screens. One of
the most effective methods to remove the debris
is a rotating high pressure jet nozzles. The impact
force from the jets causes the debris to dislodge and
become entrained in the fluid stream. The rotation
of the nozzle ensures that full 360° coverage of
the inside of the tubular is achieved. A secondary
benefit to the rotation is the introduction of
turbulent flow to the fluid stream which enhances
the particle carrying capacity of the fluid. A state
of the art high pressure rotating jetting nozzle has
been introduced to the Vankorskoe field to perform
wax clean out operations in the screen section, as
well as the production tubing section of these wells.
A speed controlled self rotating swivel designed
for coil tubing well service operations to clean out
buildup in the wells. The powerful jets cover a large
area for efficient cleaning, with the jet reaction
force it powers the rotation of the head to swivel in



JIBUKEHHE I'OJIOBKU THPOMOHUTOPA
CO CKOPOCTAMH NOPSAKA OT
200—-400 (ruApOMOHUTOP EPBOTO
nopsazaka) 10 2000 IruIpOMOHUTOP
BTOPOI'O HOPSAKL) 0OOPOTOB

B MUHYTY. Bpamaromascs
TUIPOMOHUTOPHASA HACAAKA
MHO3BOJISIET CTPYE BO3ACHCTBOBATD
Ha CTBOJI CKBA>KHUHBI [TO]] YIVIAMU

45° 1 90°, 9TO rapaHTUPYET IIOTHOE
HOKPBITHE 30HBI OOPA0OTKH.
Hacajgka Takke COBMECTUMA

C KMCJIOTAMHU U 430TOM. ITpn
HETMOCPECTBEHHON paboTe

B CKBA)KMHAX BAaHKOPCKOro
MECTOPOXKAECHUSA TUIPOMOHUTOPHAS
HACAJ]Ka paboTaJia B OITUMAIbHOM
pexnMe, O6ECIIEYNBAA KAK YAAPHYIO
CHITY JJIs1 YIAJIEHUSA JTIIOOBIX TBEP/IBIX
OTJIOKEHHNH, OOPA30BABIINXCA

HA TPYOHBIX (DUIIBTPAX, TAK U
BpAalllcHUE, HEOOXOAUMOE 151
TYPOYJIEHTHOTI'O TEYEHUA JKUJKOCTH.
Pabouas CKopoCTh 3 M/MUH
rapaHTHUPOBAJIA, YTO TPYOHBIE
(HIIBTPEI 6bLIIM IOTHOCTBIO O6PA00TAHBL OT60P IPOO

Ha KBY B npornecce BBIIIOIHEHMA ONIEPALINI ITOIBEPIaICA
AHAJIU3Y B J1A60PATOPHBIX YCJIOBUAX U CBUIETENIBLCTBYET 00
3(PHEKTUBHON PAOOTE U NPABUIBHOCTH NPEJIIONIOKEHUS O
COCTOSTHHHU CKBA’KHHBI JIO BBIIIOJIHEHUSA PAOOT.

M3-32 TOrO 4TO KAXK/IBIA Y4ACTOK CETYATOIO TPYOHOI O
(UIBTPA IPH 34JAHHOM YJAPHOM CHUJIE IOJBEPIAETCA
MHOI'OKPATHOMY BO3/JIEUCTBHIO CTPYH, CTENIEHb OUUCTKHA
CKBQXUHBI OT TBEPBIX OTJIOKEHUI COCTABIIAET ITOPAIKA
100% nnu BecbMma 6J1M3KA K 9TOMY 3HA4YCHUIO. TypOyIeHTHOE
TEYEHHNE, CO3/IABAEMOE BPAIMAIOMIMMUCA HACAAKAMH,
TAPAHTHUPYET, YTO TBEP/bIE YACTULIBI OYAYT YBIEKATHCA
MOTOKOM JKHJIKOCTH. CKOPOCTB BOCXOJAIIETO IIOTOKA, KOTOPBIH
($popmMupyeTcs B 001ACTHU TPYOHBIX (PUIIBTPOB U JIM(PTOBOHI
KOJIOHHBI, OO€CTIEUUBAET IIEPEMEIEHNE TBEP/IBIX YACTHUI]

H4 ITIOBEPXHOCTD. YaCThIE PENUCHI ITPU CITYCKO-TIObEMHDBIX
onepanuaAX MOMOraloT MOJHHUMATD IIJIAM, 3ACTPABIINUI B
006CcaTHOM KOJIOHHE.

Kaxk 6110 oTMeu€eHO, 00pa3oBanHue ACIIO Ha I'T 1 BHYTpH
JIUPTOBOI KOJIOHHBI SIBJISIETCS IIOCTOSHHOM ITPOBIEMOI.
Hcrosib3oBaHME UPKYIALUNA TOPAYE HEPTU — TEKYIIEE
pernieHue NpooIEMBI YPE3MEPHBIX OTIOKEHUHA HA BHEIITHEN
noBepxHOCTHU I'T. /1151 yirydIeHust O4MCTKH U CHAYKEHUA
CTEINEHU OCAXKACHUSA IIPOBOAATCA UCTILITAHUS HOBOT'O
uHrnouTopa ACIIO, KOTOPBIN 3apaHee MPUMENTUBACTCS K
MPOMBIBOYHBIM KUJIKOCTAM HA OCHOBE JIETA3UPOBAHHON
CBIPOM HE(PTU BBICOKOU TEMIIEPATYPBL. JIAOOPATOPHBIE TECTHI
MMOKA3JI1, YTO UHTUOUTOP MOXKET 3HAYHTE/IBHO CMECTUTD
TEMIIEPATYPY 3ACTHIBAHUA MApAPUHA B CLIPON HEPTH
MIPY YCIIOBHUSIX, XAPAKTEPHBIX 7151 CKBAXKUH BAHKOPCKOTO
MECTOPOXACHUS, U TEM CAMBIM IIPEJOTBPATUTD OCAXK/ICHUE
ACIIO Ha I'T BO BpeMsI €€ Pa3MEIICHUSL.

technologies

a centrifugal motion in speeds up to 200—400 rpm.
The rotating jetting nozzle provides a jet impact
atboth 45° and 90° to the well bore to ensure
complete coverage. The nozzle is also designed to
be compatible with acid as well as nitrogen. Under
actual jobs in Vankorskoe field wells, the jetting
tool performed at its’ optimum providing both the
jetting action required to loosen any hard debris
built up on the screens as well as the rotation
required to set the fluid into turbulent flow. The
running speed of 3 m/min ensured that there

was full coverage within the screens. The solids
flowback during the operations has read around
1400 mg per liter of fluid that indicates its cleaning
efficiency and the correctness of assumption on
pre-job well conditions.

Due to the multiple jetting passes that each
section of the screen received at the applied jetting
force, the cleaning of solid debris would be at or
near 100%. The turbulent flow generated by the
rotating nozzles ensures that the debris is entrained
in the fluid flow. The annular velocities generated
in the screen section and in the production tubing
ensures removal of the debris to the surface. The
frequent wiper trips help to lift any debris that may
be trapped in the casing section.

The formation of wax and paraffin deposits on
the coiled tubing and inside the production tubular
is an ongoing problem. The use of hot oil circulation
is the current solution to prevent excessive build
up on the exterior of the coiled tubing. However,
the use of new wax inhibitor that is pre-mixed
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Korzpa CKBa>KMHA OYHIIEHA, MOXXHO CITYCKATb HHCTPYMEHTDI with the circulation fluids represented by heated
JULA [IPOBEECHUA KAPOTAXKA B KCILIYaTALIMOHHON weathered crude oil has been investigated. The
ckBakuHe Ha I'T B CTaH1apTHOM KOMIIOHOBKE HJIH C laboratory tests have shown that the inhibitor can
BHOPAILIMOHHBIM HHCTPYMEHTOM AGitator'™ ¢ KabeJIbHbBIM significantly move the pour point of paraffin in the
BBOJIOM. B 3TOM BepCcrU KabeIb MOKET OOONUTH Ty crude oil under the conditions of Vankorskoe wells
4aCTbh MHCTPYMEHTA, KOTOPAas FEHEPUPYET BUOPALIUH, and thus prevent the precipitation of wax on coiled
U 3AIIUTATD HEIIOCPEACTBEHHO KOMILIEKC KAPOTAKHBIX tubing and the well tubular during coiled tubing
UHCTPYMEHTOB. MHCTpyMeHT AGitator'™ rapaHTHUPYET, placement.
4TO INTYOHHA, JOCTUTHYTAs IIPU BBIIIOJTHEHNH When the hole is clean, it becomes possible to
HOPMAIU3ALUY U UCIIBITATEIbHBIX CITYCKOB, CHOBA MOXET run the production logging tools on coiled tubing
OBITb JOCTUTHYTA IIPU BBIIIOJIHEHUH KapoTaxa. [Tocie with e-line version of a vibrating tool AGitator'™.
penieHns NPOOGIEMBI C OYUCTKONM CKBAXKHUHBI TAKKE MOXET This version has the ability to have the wireline by-
paccMaTpUBATBCSI BO3MOXKHOCTD CITyCKa Ha I'T yCTpOMCTB 1 pass in the vibration generating section of the tool
HO3ULTIOHUPOBAHUSA (TPAKTOP). and then carry on past the tool to a logging suite.

OJHUM U3 HOBOBBEICHUIT HA BAHKOPCKOM MECTOPOXKAECHUN This tool would ensure that the depths reached
ABJIAETCS BO3MOXKHOCTD ITPOBEICHUS MHTEHCU(PUKAITUHN when performing clean out and dummy runs can
POU3BOAUTEIBHOCTU CKBAKUHBL. OJIUH U3 ACIIEKTOB be repeated when performing logging jobs. Once
JIAHHOI IPOOGJIEMBI — OIITUMM3AI S IPOU3BOAUTEIBHOCTU the issue with the wellbore cleaning is solved, the
TPYOHBIX 3200MHBIX (PUIBTPOB. PaHee yke ObLIO ONMHCAHO, opportunity to run coiled tubing tractors will be
4TO NPHU OyPEHUN UCIIOIB3YIOTCS IPUTOTOBJIEHHBIE Gy POBbBIE investigated as well.

PacTBOPBI HA BOJHOM OCHOBE, COCTOAIIINE N3 ITIOJIMMEPOB, One of the new applications for Vankorskoe field
KpaxMaja v OHU3UTese BogooTaauu ¢ CaCO, B KauecTse is the possibility of well productivity stimulation.
OCHOBHOT'O KOMIIOHEHTA (COJEPKAHUE B OObeME <3%). One aspect of the issue lies in the screen / equalizer
Ba30BOM XKUJKOCTBIO SBJISIETCSI MUHEPAIU30BAHHAS BOJIA C performance optimization. As it has been described
9%-m copeprkanueM KCl. Paznmnynabie MOAU(UKAITUH 3TOT'O earlier, the drilling uses RDF water based muds
OypPOBOTO PaCTBOPA UCHOJIb3YIOTCA JI ITTYIIEHN A CKBAKUH consisting of polymers, starch, and fluid loss

U HA CTAAUAX 3aKAHYUBAHUS. OUHCTKA CKBAKHUHBI IOCJIE agents with CaCO, as the main component but
MHOJIYUYEHUS JTAHHBIX IKCILTYaTAIUOHHOI'O KAPOTAKA MOXET <3% in volume. The base fluid is 9% KCl brine.
MOHAJOOUTBCA IJISL OTKPBITUS HEIPOAYKTUBHBIX HHTEPBAJIOB Different modifications of this mud are used for

U YAAJIEHUS OCTABIINXCS TBEPJBIX OOPA30BAHNM, 4 TAKKE well killing operations and at completion stages.
OPraHUYECKHUX BEUMIECTB, OCAXKACHHBIX MEXY TPYOHBIMU The clean-out treatment after the results of
(PpUNBTPAMH U CTBOJIOM CKBA’KHHBI, YTO ONITUMUZHUPYET production logging are gained may be required
NPOU3BOAUTENBHOCTb CKBA’KUHBI U YMEHBIIUT JAENIPECCUIO to open non-producing intervals and to remove

HA4 IJIACT. [IJ151 OUMCTKU MOKET OBbITh IIPUMEHEHA PAUAIbHAS the residual solids and precipitated organic matter
TUAPOMOHUTOPHAS HACAAKA BKYIIE C ONTUMHU3UPOBAHHON between the screens and wellbore to optimize
KOMOWHAIIMEN PACTBOPUTENIA U KMCJIOTHL KO BTOpOMy well production and applied drawdown. This will
ACTIEKTY OTHOCHUTCSI BO3MOKHASI HEOOXOAUMOCTD IIPOBE/ICHU S involve the radial jetting action with optimized
06pabOTKM NPU3A60MHON 30HBI IIACTA IS YIyIIIEHUS U solvent/acid combination. As the second aspect,
BOCCTAHOBJIEHUS €€ IIPOHUIIAEMOCTHU. TaK KAK OCHOBHBIE the formation near-wellbore zone can require the
NPOAYKTUBHBIE MHTEPBAJIBI BAHKOPCKOIO MECTOPOXEHUA stimulation application to restore and to enhance
OT'PAaHUYEHBI IVTACTAMHU, OTHOCAIUMHUCA K HUKHEMY its permeability. As the main pay zones for the
MEJIOBOMY IIEPHOAY, Y IPEJICTABIEHBI B OCHOBHOM INTMHUCTOMU Vankorskoe field are confined to Lower Cretaceous
MHOPOJOI C HEPABHOMEPHBIM YE€PEJOBAHUEM IIECUAHUKA, formations and represented by alternation of
AJIEBPOJIUTA ¥ APTUJLINTA, IPEACTABIIAECTCS BOSMOKHBIM mainly clayey rock with irregular alternation of
NPEAYraJaTb BEPOSTHOE YXYAIIEHHUE IPOHUILTAEMOCTH sandstones, siltstones and mudstones, the potential
OT IIEPEMEIICHUS [TINH U3-34 BBICOKMX TEMIIOB JJOOBIYN damage by clay migration due to high gas and oil
rasa u HepTH, HAOyXaHUSA ITTUH U3-34 YBEJTUYHUBAIOIIETOCS production rates, clay swelling with increasing
MIPOPBIBA IVTACTOBOM BOABI B CKBAXKUHY U3 BOJOHOCHOT'O water breakthrough from aquifer or water flooding
712CTA WK U3 CKBAXKUH [T1/] 1 OpraHnyeCcKux OTI0KEHUI, and organic deposition due to the changing
06Pa30BABIINXCS BCIEACTBUE U3MEHEHUA JaBJIeHU . Bee pressure environment may be envisaged. The

ele HeOO6XOAUMO NPOAHATU3UPOBATh SKOHOMHUECKYIO economic efficiency of matrix acidizing still has to
3(pPEKTUBHOCTD CTPYKTYPHOU KUCJIOTHOI O6PA0OTKH, HO be analyzed but it is obvious that its placement can
OYEBU/IHO, YTO C IIOMOUIBIO KOJTIOOMHI'OBBIX TEXHOJIOTUH 3TO be done effectively with coiled tubing conveyance.

MOKHO CJ1€1aTh 3(PPEKTUBHO.
The authors would like to thank Rosneft
Asmopur 6nazooapHsl Komnaruam Pocregpmo» u Trican Oil Company and Trican Well Service for the
Well Service 3a 603MONCHOCb PEOCIMABUING 1) CIMAINBIO. opportunity to present this paper.
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HEMPTETIPOMBICTIOBAS XUMUS

CPABHUTEJIbBHAA OLIEHKA
NMPOHUKAIOLWEWN CITOCOBHOCTNA
BE3BOHbIX TAMIMOHAXHbIX PACTBOPOB
HA YIJTIEBOAOPOAHOW OCHOBE B NOPUCTYHO CPELY

JHUM U3 3P HEKTUBHBIX PEATEHTOB /I
O U30JISALUH BOAOIIPUTOKOB B JOOBIBAIOIIUE

CKBaKMHBI AIBJISIETCS CEJIEKTUBHBIN
OGE3BOAHBII TAMIIOHAKHBIA PACTBOP HA
yriesopopoaHor ocHose (BTPYO). laHHbIH
COCTAB NPEJCTABIAET COOOM CYCIIEH3UIO LIEMEHTA
B JIU3€EJIbHOM TOILIMBE C KoMIo3unuei [TAB,
KOTOpPAs PETYIUPYET BA3KOCTD, (PUIBTPALTUOHHBIE
HOTEPH, CEAMMEHTALIUOHHYIO YCTOMYHUBOCTD,
CKOPOCTBb OOPA30BAHUA LIEMEHTHOI'O KaMHA [1].
B 3aBUCUMOCTH OT pa3mMepa YaCTHUIL] LIEMEHTA
cocras BTPYO nogpasaensaeTcs Ha MapKU
MUKPO, MEIWYM, CTAHIAPT.

Iocne 3akauku BTPYO B peMOHTHPYEMYIO
CKBaKMHY COCTAB IIPEBPAAETCS B IPOYHBIN
MAaJIONIPOHHUIAEMBII KAMEHD ITPH KOHTAKTE
C BOJIOU, C HE(PTHIO OOPA30BAHM S KAMHS HE
npoucxoauT, 1 BTPYO JIErko BBIMBIBAETCA U3
CKBAXHUHHI [2].

Lesbio JAHHOM PabOTHI ABJIANIACH PA3PAOOTKA
METOJUKH [IJI1 CPDABHUTEIBHOM JTAO0OPATOPHOM
OLIEHKM IPpOHUKAIOMEN! cnocobHocT BTPYO B
MHOPHUCTYIO CPENY.

W3 TUTEPATYPHBIX JAHHBIX U3BECTHO, 4YTO
MPOHUKAIOIYIO CIIOCOOHOCTD LIEMEHTHOT'O
PacTBOPA OLIPENETAIOT MAKCUMAJIBHBIN pa3Mep
YACTHULL ¥ PACTIPEAETIEHNE YACTULL LIEMEHTA IO
pasmepaM [3]. CpesHUNA pa3Mep YaCTHIL] IEMEHTA
MOJKET OBITH OLIEHEH IO YAEIBbHOIM NIOBEPXHOCTHU
(M?/Kr). YeM MEHbILIE CPEJHUI PA3MED YACTHUL
LIEMEHTHOU CMECH, TEM BBIIIIE Y/ICIbHAS
MOBEPXHOCTb.

ITapaMeTpbl UCMOIB30BAHHBIX B UCCIEAOBAHUAX
coctasoB BTPYO npuseieHb! B Tabnure 1.

J7151 OLIEHKH TPOHUKAIOMIEN CTOCOOHOCTHU
BTPYO 6bu1a mpoBeieHa cepUs (PYIBTPALTUMOHHBIX
3KCIEPUMEHTOB HA MHOTO(DYHKITUOHAJIBHOMU
(PUIBTPAITUOHHON YCTAHOBKE BBICOKOT'O JIABIIEHHU S
HP-CFS ¢ ucno/ip30BaHHUEM HACBIITHBIX MOJIC/ICH
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is one of the chemical agents, which can be

effectively used for water shut-off in producing
wells. This chemical agent is cement suspension in
diesel fuel with surfactant, which helps adjust viscosity,
filtration loss, sedimentation properties and cement
stone formation rate [1]. Depending on cement
particle size, AOBCSs fall into three categories: MICRO,
MEDIUM, STANDARD.

After being injected into a serviced well, AOBCS
transforms, upon contact with water, into solid low-
permeability stone, which doesn’t form, however,
when exposed to oil. The agent is then easily washed
out from the wellbore [2].

The purpose of this paper is to develop methods
for comparative laboratory evaluation of AOBCS’s
capability to penetrate into porous medium.

Reference sources tell us that cement slurry
penetration quality is defined by maximum particle
size and particle size distribution [3]. Mean particle size
can be estimated by measuring its surface area (m?/kg).
The smaller mean particle size of cement slurry is, the
bigger the surface area is.

Parameters of AOBCS agents used in this study can
be found in Table 1.

A series of filtration tests have been carried out to
evaluate penetration quality of AOBCS. The tests were
done using a multifunctional high-pressure plant HP-
CFS, as well as formation models. Concept scheme of
the HP-CFS plant is presented in Figure 1.

As a result of preliminary study, which revealed
that silica sand was not appropriate for achieving the
objective, a proppant agent modeling fractured porous
medium was chosen for the study. The study was
carried out using proppant ForeProp fractions 16/30,
12/18 and 10/14, which can be divided by size into
small, medium and coarse.

In order to evaluate and select a porous medium
for further research, tests using hydrocarbon rich

S hydrous oil-based cementing slurry (AOBCS)



Ta6nuua 1 — IlapamempPpot UCROSIb3I0CAHHBLX 6 UCCIEO08AHUAX COCMAE06 BTPYO

Table 1 — Parameters of AOBCS agents, used in the study

BTPYO MHKPO BTPYO MEJHYM BTPYO CTAHJJAPT
AOBCS MICRO AOBCS MEDIUM AOBCS STANDARD
ILnomrocmes, 2/cm?
i 14 155 179
Density,g/cm
Baskocmu, mlla-c 9,0 18,0 36,0
Viscosity, psi-sec 1305 20611 5221
Marxcumansvrolii pasmep wacmuy,
uemenma, MKM 16 50 110
Maximum cement particle size, um
Yoenvras noeepxnocms
YUCMEHMHOLL CMeCl, M/K2 1100 450 300
Cement slurry surface area, m?/kg

acTa. [IpUHIUNINAIbHAS CXEMA YCTAHOBKH
HP-CFS nipeactaBneHa Ha pUCyHKe 1.

B pesyibrare npeiBapuTeIbHbIX UCCIEIOBAHULM,
MOKA34BIINX, YTO KBAPLEBBII IECOK HE TTOAXOIUT
JUISL IOCTABJIEHHOM 32/1a4U, ObLJI BBIODAH
NPONITAHT, MOJEUPYIOINNA TPEIUHOBATO-
OPUCTYIO cpexy. McciienoBaHus IPOBOAUINCH C
HCIIOJIb30BAHHUEM B KAYECTBE HAOMBKU ITPOIITAHTA
mapxku ForeProp dpaxmmit 16/30, 12/18 u 10/14,
KOTOPBIE IO PA3MEPAM YCIIOBHO MOKHO PA3/IC/IUTh
H4 MEJIKYIO, CDEIHIOIO U KPYIIHVIO.

17151 OLLEHKHU 1 BBIOOPA IIOPUCTOM CPEBI JJIs1
JAJIbHENIINX UCCIIEA0BAHNI ObIN IPOBEICHBI
UCCJIEA0BAHMS HA YIVIEBOJOPOJLOHACHIIIICHHBIX
MO/JIEJISIX, B KOTOPBIX OLIEHUBAIACH IIPOHUKAIONIAS
criocobHocTs BTPYO CTAHIAPT, obnagaiomiero
MAaKCHUMAJIbHBIM PA3MEPOM Y4CTUL], B MOJIC/IN
IJ1ACTA C HAOMBKO M3 PA3JIMYHBIX (PPAKLIUI }

models were done. The models were used to assess
penetration quality of AOBCS STANDARD, having

the maximum particle size. Packing of the formation
model consisted of proppant of different fractions
(10/14, 12/18, 16/30). AOBCS agent was injected into
the model from a vertically placed high-pressure vessel
under pressure of nitrogen coming from cylinder.

The experiments made it possible to plot charts
showing relative depth of penetration and critical
pressure of AOBCS STANDARD in relation to applied
proppant fraction. The charts are presented in Figure 2.

Relative penetration depth is defined, in our case,
as relation between AOBCS penetration depth and
formation model length. Critical pressure is maximum
pressure, under which AOBCS filtering into formation
model stops.

Figure 2 demonstrates that AOBCS STANDARD
agent can completely penetrate into formation }

3 - scuoxocmmnoii mepmocmam; 4 — mooens
naacma; 5 — cucmema nPomuUEoo0asIeHus;
6 — nHazpesamenvHslii dnemeHm;

7-9 — npeccwt 6b1c0K020 0aenenua (ISCO);
10, 19 - cocyovt c MACAOM ONA 3ANOTAHEHUA

19 20
1-2 — nodacumxu c pasoenumenvHolmu
nopunamMu 0N nooauu Peazenmoas; I ‘
§ ®

npeccos; 11-12 - za3oesie 6an10HbBL;

13 - npoooomooprur;

14 - xeprooepicamens; 15 —manicema
pesunoesasn; 16 — o6pasey kepua;

17 — npecc 0n:1 co30anusl 0aénreHus
00xcuma; 18-20 — cocyost 8bLCOK0O20
oaenenusn; IN1-113 — nepexaouamenu;
BI1-B29 - eenmunu; M1-M4 — manomempuwt;
TD - ougpmanomemp.

Bakyym

Pucynox 1 - IIpunuyunuanivnuas cxema
ycmanoexu HP-CFS

—‘

1-2 - dividing piston for rea%ent SJeeding; 3 - liquid thermostat; 4 - formation model;
5 — counterpressure ;ystem; — beater; 7-9 — bigh pressure presses; 10, 19 — vessels
with oil for press feeding; 11-12 - fas cylinder; 13 - sample thief; 14 — sample bolder;
15 — rubber collar; 16 - core sample; 1 7y— press for creating confining pressure;
18-20 - bigh-pressure vessels; II1-1I3 - switches; B1-B29 — valves; M1-M4 — pressure

gauges; TD - differential pressure gage.
Figure 1 — Concept scheme of the HP-CFS plant
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npormanra (10/14, 12/18, 16/30). [Togaya BTPYO

B MOJIEJIb IPOU3BO/INIIACH U3 BEPTUKAIBLHO
PACIIOJIOKEHHOT'O COCY/]A BBICOKOT'O JIaBJIEHU S TTO]
ITABJICHUEM 230Ta U3 OAJUIOHA.

1o pe3ybTaTaM 3KCIEPUMEHTOB ObLIN
HOCTPOEHBI I'PA(PUKU OTHOCUTEIBHON
IJTYOUHBI TPOHUKHOBEHHU U KDUTUUIECKOTO
nasnenusi BTPYO CTAH/IAPT B 3aBUCHMOCTH OT
OPUMEHAEMBIX (PPAKLIUI IpoNmanTa. I'padpuku
IPECTABICHBI HA PUCYHKE 2.

OTHOCHUTENBHOU INTyOMHOU IPOHUKHOBEHUS
B HAIIIEM CJIYy4a€ ABISAETCA OTHOIIEHUE
IyOUHBI TPOHUKHOBEHUA BTPYO K gmnHe
Mozenu. KpuTnueckum JaBIEHUEM SABIISETCS
MAaKCUMAJIBHOE [JaBJIEHHUE, IPU KOTOPOM
npekpamaercs punsrpanusa BTPYO B mozaens
M1ACTA.

M3 pucyHKa 2 BUJTHO, 4TO cOCTaB BTPYO
CTAHIAPT nOIHOCTBIO IPOHUKAET TOJIBKO
B MOJIEJIb IIJIACTA, 3AIIOJIHEHHYIO KPYITHOH
dpaxuueri nponmnanTa 10/14. B mogens miacra,
3aIOJMHEHHYIO (ppaknuert 12/18 BTPYO
CTAHIAPT npOHUKAET HA OTHOCHUTEJIBHYIO
IyGHHY IPOHUKHOBEHMsI 0,66, 2 B MOJICIIb,
3aIOJIHCHHYIO MEJIKOM (ppakiueit 16/30, BTPYO
CTAHIAPT npOHUKAET HA OTHOCHUTEJIBHYIO
youHy npOoHUKHOBeHUA 0,1. C yMEHBIIEHUEM
pa3Mepa 9aCTUL] IPOMITAHTA BO3PACTAET
KPUTHYECKOE JIABJICHUE.

B ciiepyromeit ceprum 3KCreEpuMEHTOB
MO OLIEHKE IIPOHUKAIOIIEI CIIOCOOHOCTHA
paznnyHbIX MapoK BTPYO 6b110 penieHo
HCIOJIB30BATh KPYITHYIO (PPAKIIHAIO IIPOIIAHTA
10/14, HacpIEeHHOTO BOJOMH JIJ1 MOAEIUPOBAHNA
3akagky BTPYO B BOgOHACKHIIIEHHBIH IIJIACT. BBIIIO
3aMEYEHO, YTO B IIPOLIECCE 3AKAYKU IIPOUCXOANIIA
pEAKIIMA LIEMEHTHOTI'O COCTABA C BOJOM U OH
IIPUOOGPETAN BBICOKYIO BA3KOCTD, [T03TOMY 6BLIIO
petieHo nepey 3akaukot bBTPYO B kauecTBe
Oydepa 3aKa4nBaATh yITIEBOJOPOAHYIO KUJKOCTD —
KEPOCHH.

CreyeT OTMETUTD, YTO B PEAJIBHOM POLIECCE
34K4a4K4 B PEMOHTHPYEMYIO CKBAKHHY
rugpodo6HON 6y(pPEepHON KUIKOCTH IIEPE]]
BTPYO no3Bois€T OTTECHUTD BOAY OT CKBAKHHBI,
U30€KATh HEXKEIATEIbHOI'O KOHTaKTa BTPYO
C BOJIOH BOJIN3U 32605 CKBAXKUHBL, TTTyO)Ke
3akauarb BTPYO B 1171aCT ¥ TEM CaMBIM [IOBBICUTD
3P PEKTUBHOCTS PEMOHTHO-U30IAIMOHHBIX
padorT.

IIpn uccienoBaHny IPOHUKAIOIEN
cnocob6HOCTH BTPYO nepBoHa4aibHO MOJIED
HACHIIAJIACh BOIO, 3aT€M IIPOBO/IMIIU 3AKAYKY
6yepa (kepocuHa) Bobseme 1V, iocie dero
OLIEHHBAJIACh IPOHUKAIOMAS] CIOCOOHOCTD
BTPYO pa3HBIX MAPOK B MOJIENIb ILIACTA,
COAEPIKAITYIO OCTATOYHYIO BOLY.
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Figure 2 — Relation between relative penetration depth
and critical pressure of AOBCS and proppant particle
size

model, provided that its packing is coarse fraction
proppant 10/14. In model, filled with 12/18, the
relative penetration length of AOBCS STANDARD
reaches 0.66, whereas in small 16/30 fraction, the
relative penetration length of the agent is 0.1. As the
proppant particle size decreases, the critical pressure
gets higher.

While carrying out another series of tests to
evaluate penetration quality of different AOBCS
grades, coarse 10/14 proppant fraction was employed.
It was waterlogged for modeling AOBCS injection
into a water-saturated bed. While the injection
process, reaction between cement slurry and water
was observed, as the slurry became highly viscous.
For this reason, it was decide to inject kerosene,

a hydrocarbon liquid before injecting AOBCS, as it
would act as spacer.

It is important to note, that in real circumstances
hydrophobic spacer fluid being injected into serviced
well before AOBCS, helps to keep water away from
wellbore, avoid unwanted contact between water and
AOBCS near the bottomhole, inject the agent deeper
into formation and, thus achieve more successful
squeeze job results.

For study of AOBCS penetration quality, the model
was first saturated with water, then the spacer
(kerosene) was injected in the volume of 1pore. After
that, it was evaluated how well APBCS of different
grades penetrated into formation model, containing
irreducible water.

The experiments using models, packed with 10/14
fraction proppant with irreducible water saturation
made it possible to plot charts showing critical
pressure and relative depth of penetration depending
on particle size of different AOBCS grades. The charts
are presented in Figure 3.



1o pe3ynbTaTaM SKCIEPUMEHTOB HA HACBIITHBIX
MOZENAX, 3AII0OJTHEHHBIX (DPAKLIMEN [IPOIIIIAHTA
10/14 ¢ 0oCTaTOYHOM BOJOHACHIINICHHOCTBIO, ObLIIN
HOCTPOEHBI 'PAPUKU KPUTUUECKOTO JABJICHUS
1 OTHOCUTEIBHOM TTTyOUHBI TPOHHUKHOBEHUS
B 3dBUCUIMOCTH OT pa3dmepa yactul, bTPYO
Pa3IUYHBIX MAPOK. 'paprKky MpeICTaBIEHbI HA
PHCYHKE 3.

Kak BUHO U3 PUCYHKA 3, IIOJTHOCTBIO IIPOHUK
B MOJIEJIb TUITb cOcTaB BTPYO MUKPO. BTPYO
MEJIMYM NpOHUK HA INIYOUHY 2/3 OT JJINHEBI
moaenu. BTPYO CTAHIAPT npoHuk Ha
OTHOCHUTEJIBHYIO Iy6uny 0,05. BuHO, 4TO C
yBeIHM4YEeHUEM pa3dMepa dyactul, BTPYO Tpebyercsa
OOJIbIIIEE TABJIEHHUE [T 3AKAYKU B MOJIEJIb IIACTA.

Takum 00pa3oM, B PE3yJIbTATE IPOBEAECHHBIX
cepuil pUABTPAITMOHHBIX SKCIEPUMEHTOB ObLIA
BBIOPAHA CTAHAAPTHAS HAOMBKA HACBHIITHOM
MO/IEJIN B BHJIE KPYITHOU (PPAKIIMU IIPOINIIAHTA
10/14, koTOpasA 1 NCIOJIB30BAIACH JAJIEE A1
CPaBHUTEIBHOM OIIEHKH ITPOHUKAIOMEN
CIOCOOHOCTHU Pa3HBIX MapOK ETPYO.

B pesynbpraTe NpOBEJEHHBIX (PUIBTPALTMOHHBIX
3KCIEPUMEHTOB ObLIA AKCIIEPUMEHTAIBHO
NOATBEPXKAEHA 3(P(PEKTUBHOCTD 3AKAYKHU Oyepa
nepeq 3akadkor BTPYO u o1ieHeHa TPOHUKAIOMAS
crtocob6HOCTh BTPYO B MOIETH C OCTATOYHOM
BOJIOHACBIIIIEHHOCTBIO.

Ha 0CHOBaHUY IPOBEJIEHHBIX (PUIBTPALTMOHHBIX
IKCIIEPUMEHTOB OBLIIN BBIPAOOTAHBI PEKOMEH/JAIIHHU 10
UCNOAb30BaHNIO BTPYO Ha NpOMBIC/IE B 3aBUCUMOCTH
OT THIIA KOJUIEKTOPA ¥ IPUEMHUCTOCTH CKBAKHUH:

* BTPYO CTAHIAPT nipejiaraercs st 3aKa4Ku
B CKBA’KMHBI C OY€HDb BBICOKOU ITIPUEMUCTOCTBIO
(6onee 600 m3/cyT pu 10 MI12) ¢ KAPOGOHATHBIM
TPEIMNHOBATBIM KOJUIEKTOPOM;

BTPYO MEJVVM npemiaracTcs s 3aKa4Ky B

OmHocumenvHasn a/zy6mm NPOHUKHOBCHUSL

CKBAKHHBI C BBICOKOH IPUEMHUCTOCTBHIO (400—600 M /cyT

npu 10 MITa) ¢ KapOOHATHBIM CJ1260-
TPEMMHOBATBIM WU TEPPUTEHHBIM TPEMUHOBATHIM
BBICOKOJIPEHNPOBAHHBIM KOJIJIEKTOPOM,;

BTPYO MUKPO npeaiaraeTcs Jjisi 3aKa4Ky B
CKBAKMHBI CO CPEAHEN M HU3KOM IIPUEMUCTOCTBIO
(200-400 M?/cyT ipu 10 MITa) c KapOOHATHBIM U
TEPPUT€HHBIM KOJUIEKTOPOM.  ©
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Figure 3 - Relation between relative penetration depth
and critical pressure, observed while injecting AOBCS
into formation, packed with 10/14 fraction proppant
and maximum AOBCS particle size

Figure 3 demonstrates that only AOBCS MICRO has
completely penetrated into formation model. AOBCS
MEDIUM reached 2/3 of the total model length.
AOBCS STANDARD reached the relative depth of
0.05. It is thus apparent that as AOBCS particle size
increases, higher pressure is required to inject the
agent into formation.

Thus, after a series of filtration experiments, a
standard model packing — coarse 10/14 fraction
proppant — was selected. This model was used in
further penetration quality evaluation of different
AOBCS grades.

The conducted filtration experiments proved the
efficiency of spacer injection before AOBCS, and
enabled to evaluate how well AOBCS can penetrate
into a model with irreducible water.

The experiment described above made it possible
to lay down guidelines on the use of AOBCS in field
operations, with respect to reservoir type and water-
intake capacity of well:

* AOBCS STANDARD is recommended for injection
into wells with very high water-intake capacity
(more than 600 m?/day @ 1450 psi) in carbonate
fractured reservoir;

¢ AOBCS MEDIUM is recommended for injection into
wells with high water-intake capacity (400—600
m’/day @ 1450 psi) in carbonate little-fractured or
terrigenous fractured highly-drained reservoir;

¢ AOBCS MICRO is recommended for injection into
wells with average or low water-intake capacity
(200—-400 m3/day @ 1450 psi) in carbonate and
terrigenous reservoir.  ©
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HMHHOBAIIMH

PASPABOTKA N TECTUPOBAHME
HOBOUN CMCTENIbI KOHTPOJIA
COCTOAHVA NTNMBKOM TPYbBDI

DEVELOPNIENT OF AND RESULTS
FRONI A NEW COILED TUBING
INSPECTION SYSTEM

Poxepuk K. CTEHJIH, ItRobotics, I0S-PCI u Coiled Tube Resource Management
Roderic K. STANLEY, ItRobotics, I0S-PCI, and Coiled Tube Resource Management

BBEAEHUE

MBI CO3/JaJI CUCTEMY, TO3BOJIAIONTYIO IIPOBOIUTD
MPOBEPKU 2) KOPITYyCa U 6) CBAPHBIX IITBOB HOBBIX
U OBIBIINX B YIIOTPEOICHUHN IEKTPOCBAPHBIX
ru6kux 1pyo (I'T) 13 yriiepoaucTo CTaau METOIOM
HEPA3ZPYIIAIOMIETO KOHTPOJIA. CHCTEMA ITOJTHOTO
KOHTPOJIA IPEAYCMATPUBAET 4 PA3TUYIHBIE (DYHKIIUH:
M3MEPEHHNE BHEITHETO JUAMETPA U OBAJIBHOCTU I'T,
OOHAPYKEHHUE U OLIEHKY BHYTPEHHUX U BHEITHUX
J1e(PEKTOB, UIBMEPEHUE TONIIUHBI CTEHKU I'T.

Bce nzmepenust NpOU3BOJSITCA GECKOHTAKTHBIM
cnnoco6oM. CUucTeMa O6PA3yET MATHUTHOE IOJIE B/IO/Ib
POIHMKOBOTO IIBA U UILIET B TOM MECTE U3MEHEHU

B MATHUTHOM ITOTOKE WJIH NIPOHULIAEMOCTH.
[lepeioBbIE CUCTEMBI OOPA6OTKH JAHHBIX
UCIIOJIb3YIOTCS JI1 OTOOPAKEHHU S PACCETHUA
MArHHUTHOT'O IOTOKA 34 CYET AHOMAJIMU B CTEHKAX

I'T [1]. [Tomo6HBIE CUCTEMBI MOT'YT OBITH
WHTETPUPOBAHBI B KOITIOOMHI'OBBIE YCTAHOBKU U
HACTPOEHBI TAKUM OO6PA30M, YTOOBI YUYUTHIBATh
MOJIEJIN YCTANOCTHU I'T [2], 4TO B pE3YIBTATE MTO3BOIUT
OLIEHUBATD ITOTEPU YCTAJIOCTHONU MIPOYHOCTH U3-34
JedpexToB BI'T.

B 1aHHBI MOMEHT IBE TAKUE CUCTEMBI
(PYHKIIMOHUPYIOT HA 3aBOAAX 1O TPOU3BOACTBY I'T, a
€lIIle€ OTHA — B KOMMEPUYECKOH (PUPME, 3aHUMAIOMENCS
MPOBEPKOI HEPTETA30IPOMBICTIOBBIX TPYO.
Pe3ynbTaThl IPOBEPOK, OCYIIECTBIEHHBIX ITPU
MOMOIIU JAHHOT'O O60PYNOBAHUSA, IIPENCTABICHEI B
ITOMU CTATHE.

TPEBOBAHWA, NMPEABABJIAEMbIE
K CUCTEMAM

1.CUCTEMA NOJIHOIO KOHTPOJI5
COCTOSIHWS TBKOW TPYBbl

CucTema IMOJTHOT'O KOHTPOJISI U MOHUTOPUHTA
cocrossHus I'T 6114 pa3zpaboTaHa C UCTIOJIb30BAHHUEM
OECKOHTAKTHBIX 3JIEKTPOMATHUTHBIX METOZIOB
KOHTpOJIsL. Pa3paboTKa MPOXOoaniIa C y4EeTOM
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ABSTRACT

We have now built systems that will perform
NDE inspections of a) the body and b) seam weld
of new and used electric-weld coiled carbon steel
tubulars. The full body inspection system provides
4 functions: OD and ovality measurement, internal
and external imperfection detection and assessment,
and wall thickness measurement, all by non-contact
measurements. The magnetizing system places a high
magnetic field across the seam weld, and searches
for either flaws or permeability variations there-
in. Advanced forms of data processing are used to
image the magnetic flux leakage [1] (MFL) from wall
anomalies. Systems may be built into coiled tubing
(CT) rigs, and can be configured to add fatigue
models [2], so that fatigue loss due to tubing defects
can be assessed.

Two systems are in operation in CT mills, while one
operates for a commercial oil country tubular goods
(OCTG) inspection company. Results from inspections
using these tools are presented.

INSPECTION REQUIREMENTS

1. FULL CT INSPECTION SYSTEM
A full CT inspection and monitoring system was
developed using non-contact electromagnetic
methods, with the following requirements:
a) Be able to inspect new and in-service tubing,.
b) Full body inspection for maximum, minimum wall
and average wall thicknesses.
¢) Detection of imperfections and defects.
d) Measurement of OD and ovality.
) Ability to overwrite false indications.
f) Ability to perform some prove-up in-line.
g) Be openable, so as to be able to inspect only parts of
tubes.

2. SEAM WELD SYSTEM
a) Detection of imperfections and defects in the seam



CJIEAYIOMUX TPEOOBAHUN K CUCTEME:

2) BO3MOXXHOCTE KOHTPOJIsI KAK HOBBIX, TAK U YK€
HAXOAAIMMNXCA B 9KCILTyaranuu I'T.

6) CHOCOOGHOCTD OCYIIECTBIATh UCCJIEJOBAHNE
BCEN TPYOBI, C MAKCUMAJIBHON, MUHUMAJIBHON U
CPEIHEN TONIIUHON CTEHKH.

B) YMEHHE HAXOAUTb U3bSAHBI U JJE(PEKTHL

') BO3MOXXHOCTD OIIPEJEIATD BHEITHUM TUAMETP U
OBAJIBHOCTB TPYO.

1) CHOCOGHOCTB NEPE3ANUCH JIOKHBIX TOKA3AHUI.

€) CIOCOOHOCTB OCYIIECTBIIATE IPOBEPKHU B
OINEPAIMOHHOM PEXKHME.

’K) CIIOCOOHOCTB OTKPBIBATHCS, YTOOBI ObLIA
BO3MOXKHOCTb ITPOBEPATD OTAENbHBIE YacTU I'T.

2.CCTEMA KOHTPO/151 CBAPHbIX LLIBOB
2) YMEHUE HAXOQUTb U3BAHBL U 1€(PEKTHI CBAPHBIX
IIBOB 3JIEKTPOCBAPHBIX I'T.

BO3HUKLWIWE NMPOBJIEMbI

1. OnbiT npoBeeHus npoBepok I'T B 1ieHTpe
TEXHUYECKOTI'O OOCITYKUBAHM S ITOKA34JL, YTO
IIPU IEPEMENIEHUN TPYObI C OTHOI'O Y3714
HAMOTKHU HA IPYTrOH IPOUCXOAUT BUOPALIUA
I'T, 9TO IPUBOJAUT K JIOKHBIM CPAO6ATHIBAHUAM
KOHTPOJIBHOT'O O60PYAOBAHUSL. [IpUXOAUTCS
BOCCTAHABJIMBATB IPEXKHEE COCTOSHUE TPUOOPOB
U IIPOBOJUTDH IOBTOPHBIE TPOBEPKHU JJ151 TOTO,
4TOOBI ONPEJETUTD, ABJISAIOTCS JIA TOKA3AHUS
HOJ/IMHHBIMU. HOBas cucTeMA JOKHA CTPEMUTHCS
HOJIABJISTH IIOAOOHBIE ITOKA3aHUs. TaMm, TIe OHU
BCE K€ COXPAHAIOTCH, JOJIPKHA ObITh BO3MOXKHOCTD
BEPHYTBCS K HAYAJIBHOMY COCTOSHHIO TPUOOPOB U
HePE3ANUCATD JAHHBIC.

2. Kononne! I'T [3] 601bII0T0 AMAMETPA (B JUAMTA30HE,
Harpumep, ot 44,5 MM 70 88,9 MM) OCOGEHHO
MOJIBEPKEHBI U3HOCY U3-32 TPDEHUS O Kpas
y3/1a HAMOTKHU U OJHA O APYIYIO. M3HOC TaKXKe
IIPOUCXOAUT O KPasl YBIEKAEMBIX IIPU CITYCKE WIJIH
HOA’bEME KAMHEN U T.IL ITOBpeXAeHNA TAKOIO
POAa MOT'YyT IPOHU30HTHU ITOCJIE TIOOOU IIPOBEPKU,
IIO3TOMY TAK Ba’KHO OCYIIECTBIATD «BXOHBIE
nposepkm» I'T.

3. Korpa-T1o npu pasmeneHny Ha KonoHHe I'T 6onee
paHHEN MOANU(DUKALTUN CUCTEMBL, IIPUILIOCHh
IIPOBECTH IIPOBEPKY BCEM KOJOHHBL [lociie 3Toro
OBV IIPUHATHI BO BHUMAHHE HUJIEU O CO3[JaHUN
CHCTEMBI, CHIOCOOHOMU OTKPBIBATHCA (CM. PUCYHOK 1).

4. 1151 pa3MEILIEHU S CUCTEMBI HA KOJITIOOMHIOBOU
OypOBOH YCTAHOBKE WJIN OCYIIECTBIEHHA
onepanui Ha meyib@e HEO6XOAUMO IPOUTHU
OIPEJEJIEHHYIO CEPTU(MHUKAIIUIO B3PBIBO3AIIATEI
ATEX, 9TO 11OKa HE ObLJIO CAEIAHO.

OBLUME SNTEMEHTbI AN3ANHA CUCTEMBbI

B MaruuTHOM LIENU UCIIOIb3YIOTC IIOCTOAHHDBIE
CYHEPMATHUTEBI (MOLTHOCTB OKOMO 358,1 KIxK/M?). }

weld of electric welded pipe.

PROBLEMS ENCOUNTERED

1. Experiences with service center inspections of CT
indicated that pipe flow from reel to reel causes
vibrations that give false indications on inspection
equipment. This causes much backing up and re-
inspections to see if the indications are real. The new
system must attempt to suppress such indications.
Where they persist, it must be possible to back up
and overwrite data.

2. Larger strings [3] [e.g. sizes 44.5 mm (1.75-in.) to
889 mm (3.500-in.)] especially suffer from chafing
damage from the sides of the reel and the wraps
themselves, and cuts from entrapped stones, etc., and
this damage may occur after all mill inspections. This
makes “receiving inspection” a real necessity.

3. Once an earlier type of unit was placed on the string,
the entire string had to be inspected. Requests to

Pucynox 1 - Cucmema
KOHmMPOAA, cnocooHan
omxpvIEaAmMbCa

Figure 1 — Openable
Inspection system

produce an openable system have therefore been
heeded (Figure 1).

4.To fit onto a CT rig, or perform work offshore will
require certain Atex certifications, which we have
not yet achieved.

SYSTEM DESIGN COMMONALITIES

Permanent supermagnet materials (45 MG-Og) are
used in the magnetic circuit to magnetize the tube
walls (up to 0.250-in. thickness) to saturation. Hall
effect sensors are then used in various configurations
so as to detect magnetic flux leakage (MFL) from
expected imperfections.

The output of the sensors vs. length along a string is
processed by computer, and may be stored for retrieval
and further study.

THE FULL BODY SYSTEM

While a major aim would be to fit a full body
4-function inspection system onto a CT rig, our studies
have determined how difficult it would be to design
a system that will assess defects in real time, on the
rig, as the tubing is pulled from the well at high speed.
However, while we have shown that this is possible,
research has also lead us to develop systems where
NDE would be less of a challenge, i.e. in mills, service
centers, and pipe-yards. The aim, however, remains to }
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OHM HAMATHUYUBAIOT CTEHKU TPYO (TOIIUHON
BILIOTH 710 6,35 MM) JIO HaChIIIeHUsL. Jajiee

JIATYMKH, paboTaIoNe Ha OCHOBE addekTa Xosia,
HCIOJIb3YIOTCS B PA3TTUYHBIX KOH(PUTYPALTUAX JJI
OIIPELEJICHHUA PACCEAHNA MATHUTHOI'O ITOTOKA (PMIT)
13-32 1€(PEKTOB B CTEHKAX ['T.

TToKa3aHUS JATYUKOB JIJIS KAXK/JOI'O 3HAYECHU S
JUIMHBI KOJJOHHEBI I'T 06pabaThIBAIOTCS KOMITBIOTEPOM
Y MOT'yT OBITb COXPAHEHBI HA TOCTOAHHBIX
HOCHUTEAX JIJIS UX JANIbHENIIETO U3YYEHM .

CNCTEMA MNMOJIHOIO KOHTPOJIA

XOTsI OCHOBHOI LIEJIBIO SIBJISJIOCH PA3MEIIEHUE
MHOT'O(DYHKITHOHAJIBHOM CUCTEMBI ITOJIHOT'O
KOHTPOJISI HA KOJNITIOOMHI'OBOM OYPOBOH YCTAHOBKE,
HAIIXU UCCIEA0BAHUS OKA3AIU, HACKOJIBKO CI0XKHO
OYZAET CO3/1aThb CUCTEMY, TO3BOJIAIONIYIO OLICHUBATD
Je(PEKTDI B pEAIBHOM BPEMEHU, HA OYPOBOU
YCTAHOBKE, TaK KaK ['T TOAHUMAIOT U3 CKBA>KHUHBI HA
BBICOKOM CKOPOCTU. TEM HE MEHEE MBI IOKA3AJIH, YTO
CO3/JJaHUE MOJJOOHOM CUCTEMBI BO3MOXKHO. Kpome
TOT'O, HAIITH UCCJIEJOBAHM S IPUBEIU HAC K MBICTIA
O CO3/IaHUU CUCTEM, JJIs1 KOTOPBIX UCIIOJIb30BAHUE
HEPA3PYUIAIONINX METO/IOB KOHTPOJIS OBLIIO ObI HE
TAKOM CJIO;KHOM 3a4a4eii. Takre CUCTEMBI MOTJIA
OBI UCTIOIB30BATHCS HA 3ABO/JIAX IO U3TOTOBJIEHUIO
I'T, B HEHTPAX TEXHUYECKOT'O OOCTYyKUBAHUS
U HAa TPYOHBIX CKIaJaX. OJTHAKO HAUIEH LIEJIbIO
OCTAETCS PA3PAbOTKA OECKOHTAKTHBIX CUCTEM JIJISI
POBEICHUS OLICHKU JIe(peKTOB I['T B peanbHOM
BPEMEHMU.

Hacrosmas cucteMa IOJHOTO KOHTPOJIA UMEET
KOH(PHUT'YPALITMU CEHCOPOB, NOAXOAAMMNX 114 I'T,
JAUAMETPOM OT 31,75 MM 10 73,03 mM. TaxKe yxe
CYHIECTBYET MOJU(PHUKALINA CUCTEMBI HA 6a3€
BHYTPEHHHX dBTOMATUYECKUX YCTPOICTB, KOTOPAs
npucrnocoonena i I'T guameTpom 88,9 Mm
U OOJIbIIE.

KoJibLia XO/JIOBCKUX JATYUKOB [4] pACIIOTIOXKEHbI
B YETBIPEX OANMMAKAX, KOTOPBIE NOATIPYKIUHEHBI K
BHEIIHEMY AraMeTpy I'T. JaTUMKU UCTIONB3YIOTCS
B CUCTEMAX, U3MEPAIOIMINUX TOJIIUHY CTEHKH U
NPOBOAAMUX AEPEKTOCKONHUIO. [IIeCTh ChbEMHBIX
JaTYNKOB BUXPEBBIX TOKOB UCITOIb3YIOTCA JIJIS
U3MEPEHUA AUAMETPA TPYO, 4 INEKTPOHUKA 3ATEM
MPOU3BOAUT PACYET UX OBAJIBHOCTU. B HEKOTOPBIX
CJIy4asax Jjig UI3MEPEHUSA OBAJIbHOCTH TAKXKE
MOT'YT UCITOJIb30BATbCSA KOHTAKTHBIE JATUHKU.
H3mepeHne pacCTOSAHUS BBITIOTHAETCA C IOMOIIBIO
CHEUAJIBHOIO OapadaHa.

JaHHBIE 0OPA6ATBIBAIOTCS YETHIPbMSI 1APAJIJICTIBHO
PaboTAOIMMMH KOMIIBIOTEPAMH U BBIBOJATCA
Ha HEOOIBIION IOPTATUBHBIN KOMIIBIOTED C
onepanoHHOM cucteMoi Windows. CTaHJapTHOE
OTOOPAXKEHUE IAHHBIX (CM. PUCYHOK 2) UMEECT
HECKOJIBKO OKOH, INTOKA3bIBAIOINX MH(POPMALIUIO JIJIA
Ka’K/IOTO 3HAYEHU S PACCTOSHUS OT (DUKCUPOBAHHOI
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develop non-contact systems that will perform real-

time assessment.

The present full-body system has sensor configur-
ations from 1.250-in. to 2.875-in. diameter. [Internal
robots already exist for 3.5-in. CT and larger coiled line
pipe (CLP)].

Rings of hall-effect sensors [4] are located in
4 shoes that are spring-loaded against the tubing
OD for the wall measurement and flaw detection
systems. Six eddy-current lift-off probes are used to
measure diameter, and the electronics then compute
ovality. Contact probes may also be used for ovality
measurement in some circumstances. Distance
measurement is accomplished with a wheel.

The data are processed by 4 computers running
in parallel and viewed on a laptop in Windows. The
standard display (Figure 2) has several windows that
present the following against distance from a fixed
point:

a) aspeed indicator (upper left corner);

b) a fold-out colour map of all MFL signals on a wall
thickness background;

©) the amplitude of the MFL signals, with adjustable
thresholds;

d) the maximum, minimum, and average wall
thicknesses on the same trace, in different colours;

€) the maximum, minimum and average diameters;

f) an ovality trace;

g) an assessment of the vibration of the head,

h) a window in which a small section of the MFL
signals can be expanded so as to view a specific
signal;

i) alarm thresholds on wall thickness and ovality;

j) a note pad (upper right) where the results of prove-
up can be entered,

k) a view of the pipe cylinder looking along the axis
is shown. Both diameter and wall thickness are
presented. This display is divided into octants, a red
light in each of which will light up if a MFL signal in
that octant exceeds a reference level,

1) on the length axis, the first skelp-end weld has
been selected as the origin of coordinates because it
has more chance of being the only detectable fixed
point on a CT string during its lifetime.

Figure 2 was taken on a 4.57 m (15-ft)) reference
standard with a butt weld (center), a wall loss area (1/4
way along), and longitudinal (0.500-in.) and transverse
(0.25-in.) ID and OD reference indicators.

SALIENT FEATURES

THE MFL MAP. Rainbow colours indicate levels of
MFL, (and can be varied) with the seam weld noise
clearly visible at 260-340 deg. The butt-weld shows on
the wall channel because of its MFL. The wall loss area
shows on the MFL, OD and ovality channels.

THE MFL AMPLITUDES. These are the largest of the
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4) MHIMKATOP CKOPOCTHU (JIEBBINA
BEPXHUH yIOJ);

0) IIBETHOE CBOPAYUBAECMOE
OTOOPAKEHHUE BCEX CUTHATIOB PMIT
Ha (POHE TOMUHBI CTECHKHU ['T)

B) aMIUIUTyAa Curuagos PMII ¢
BO3MOXKHOCTBIO PETYIUPOBAHHU S
IOPOTa CPadATHIBAHUS
CUTHAJIM3UPYIOLIET'O YCTPOUCTBA;

I) MAKCUMAJIBHOE, MUHUMAJIBHOE
U CPEHEE 3HAYECHUS TOIIIUHBI
CTEHKH Ha OJJHOM I'PAPHKE,
OO0O3HAYEHHBIE PA3HBIMU
LIBETAMU;

1) MAKCUMAJIbHOE, MUHHUMAJIbHOE U

eiatettencsasl

TR

cpenHee 3HaueHud guametpa I'T;

€) 3Ha4YeHue OBaAJIbHOCTU I'T;

K) OLIEHKA BUOPAIIUH KOHIIA TPYOEH,

3) OKHO, B KOTOPOM MOKHO
YBEJIUYUTD HEOOBIIYIO 061aCTh PMIT-CUTHAIOB
JUISL PACCMOTPEHUSA OTAEIBHOIO CUTHAJIA;

W) IOPOTH CPAOATBIBAHNA CUT'HATTU3UPYIOIIETO
YCTPOUCTBA LI 3HAYEHHWI OBAJIbHOCTH U
TOJIUHBI CTEHKHU ['T;

K) GJIOKHOT (IIPAaBbIF BEPXHUI yTOJ), TIE€ MOKHO
3AIMHCBIBATD PE3YJIBTATHI TPOBEPOK;

JI) OTOOPA’KEHUE LWINHPUYIECKON MIOBEPXHOCTHU
TPYOBI (BUJ] B HAIIPABIECHUU OCH). [IpesicTaBIeHbI
3HAYEHUA TUAMETPA U TOJIIIUHBI CTEHKU I'T.
I'pacuk paszzeneH Ha BOCEMb YaCTEH, B KAXKA0MU
13 KOTOPBIX MOKET 3arOPAThCA KPACHBINM CUTHAJ,
ecnu 3Hadenue PMII-curyuasa B 3TOM OKTaHTE
IIPEBBIIIAET YCTAHOBJIEHHBIN YPOBEHD;

M) Ha OCH, OTOOpaxaromelt nnny I'T, B kKauecTse
Ha4aJ1a KOOPAWHAT ObLJI BBIOPAH IEPBBII
CTBIKOBOYHBIH OB JINCTOBOI'O ITPOKATA,
IIOCKOJIBKY OH UMEET GOJIBIIE MIAHCOB CTATh
€IMHCTBEHHOI TOYKOH, KOTOPYIO MOXKHO OyJIET
OOGHAPYKUTb HA KOJIOHHE I'T 32 BECh CPOK ee
CIIY>KOBL

PuCYHOK 2 6bLJI C/I€/IaH IIPH IIPOBEAECHUHN TECTOBBIX

U3MEPEHUN HA CTAH/IAPTHOM O0Opa3Lie JJIMHON 4,57 M

CO CTBIKOBBIM CBAPHBIM IIIBOM ( PACIIONIOKEHHBIM

B LIEHTPE), O6JIACTHIO UCTOHYEHU S CTEHOK

(BIIOJIb YETBEPTHU BCEU JTMHBI OO6PA311A), 4 TAKKE

npoposnbHbIMU (12,7 MM) ¥ TONEpEUHbIMU (6,35 MM)

I/IHIII/IKaTOpaMI/I HCXOHOI'O COCTOSAHUA BHyTpCHHCFO

U HAPY>KHOT'O IUAMETPOB.

XAPAKTEPHbIE OCOBEHHOCTH
OTOBPA>KEHUE PMI1. Pa31TUYHBbIMU LIBETAMU
0603Ha4aI0TCA pasHble ypoBHU PMII-cUrHanos, a
TAKKE IIyM OT POJIMKOBOI'O CBAPHOI'O 11BA, YETKO
BUIUMBIH B 061acTH 260—340 rpagycoB (MOXKET
U3MEHATHCS). CTBIKOBOH CBAPHOI OB U300PAXKAETCA
HAa rpaHUKe, NOKA3BIBAIOMIEM TONIINUHY CTEHKHU, U3-32

4

Pucynox 2 - Cmandapmmuoe omoopaxicenue 0annvix npoeepxu 2uoxoi mpyost
Figure 2 — Standard coiled tubing inspection screen

amplitudes from tangential hall element signals all

of which can be seen on the map. An enlargement of
two defects is shown in Figure 3. The length of the
longitudinal EDM reference indicator is measurable on
the left hand signal.

OVALITY CHANNEL. This shows about 3% at the wall
loss area.

VIBRATION CHANNEL. This shows that none of the
indications were caused by vibrations added into the
tube.

MOVING PIPE CYLINDER MAP. Since the MFL from
flaws as small as 1/32nd TDHs spreads out around
the circumference of the tube (the MFL from such a
reference indicator will appear in 5 sensors), more than
one light can illuminate, so the largest signal is selected
to represent the location of the imperfection. This
makes signals from internal defects easier to prove up.
The cyclinder will turn into an ellipse (Figure 4) when
the pipe section turns oval.

Pucynox 3 - /lea oefpexma na ygeauuennom
Pppazmenme zpagpura PMII, a maxce ux 3D-
u3oopascenue

Figure 3 — Two defects on an enlargement of the MFL
channel, and a 3D map of the same
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TOT'O YTO OH CHJIBHO PACCEUBAET MATHUTHBIH TOTOK.
O6J1aCTb UCTOHYEHM S CTEHKH U300PAXKAETCSA HA
rpaduKax, NOKa3bIBAIOIINX OBAJIbHOCTD, HAPYKHBII
JuameTp u PMIL

AMIINTYAbl CUTHAJIOB PMI. 3n1echb
MPEACTABIEHBI CUTHAJBI C TAHT€HIIUATbHBIX
XOJIJIOBCKHUX JJATYUKOB, UMEIOINX HAUOOIBIITNE
AMIUIMTYABL, KAXK/bIA U3 KOTOPBIX OTOOPAXKEH HA
rpacpuke PMII VBeIn4deHHBINA (DparMeHT Irpaduka,
COAEPKAIMN ABA Je(DEKTA, IPEACTABICH HA
pucyHKe 3. [Toka3aHuA JaTYNKA, U3MEPSIOMIETO
JUIMHY IPOJOJIBHOTO YIaCTKA 3JIEKTPO3PO3UOHHON
OBPabOTKH, U3MEPSIOTCA IO JIEBOMY CUTHAJLY.

OTOBPAXXEHUE OBAJIbHOCTU. Ha 3TOM Tpadpuke
BH/IHO, YTO MAKCUMAJIBHOE 3HAYEHUE OBAJIbBHOCTHU
(3%) nocTrUraeTcs B 06J1aCTU UCTOHYEHUS CTEHOK I'T.

OTOBPAXXEHUE YPOBHSA BUBPALINN. Ha Tpacuke
BUJIHO, YTO HET HUKAKHUX 3aMETHBIX IPU3HAKOB
BUOpaUU TPYOBHIL.

OTOBPAXXEHUE LUNTNHAPUYECKOUN MOBEPXHOCTU
JBVDKYLLIEACS TPYBbI. ITockonbKy paccesnue
MATHUTHOT'O IIOTOKA 32 CYET Je(PEKTOB, HE
IpeBbIIaonee 1/32 CyMMapHOro KOa(pUuIeHTa
TFAPMOHHUK, PACIIPOCTPAHAETCSA BAOJIb OKPY>KHOCTHA
I'T (PMII B TakOM ciry4ae 6yJIET 3aPErUCTPUPOBAHO
IIATBIO JATYUKAMHU), TO MOXKET 3aTOPETHCS OOJIEE UEM
OJVH KPACHBIM CUT'HAJL. B TaKOM CJly4dae onpezesieHue
MOJIOXKEHU A JIe(pekTa OyIET IPOBOAUTHCS IO CUTHAITY
HAaUOOJIBIIEN BETMYNHBL

DTO NO3BOJIAET JIETYE TPOBEPATH CUTHAJIBI,
MOCTYIAIOIINE OT BHYTPEHHUX JE(PEKTOB.
HunmnHApHUYECKas TOBEPXHOCTb IPUHHUMAET
OBAJBHYIO (POPMY (PHUCYHOK 4), KOI/[1a y4aCTOK TPYObI
CTAHOBUTCS OBAJIbHBIM.

IIpy OCTAHOBKE B JIIOOOM TOUKE CUCTEMBI OYIET
MMOKA3aH4 MPOTAKEHHOCTDb IIPOHJIEHHOTO YIaCTKA
TPYObI U COOTBETCTBYIOIIMNE TAPAMETPHI (JUAMETD,
M4KCHMAaJIbHAs U MUHHMAJIbHAA TOJIIUHA CTEHKH,
OBaJIbHOCTD).

OBHAPY>XEHUE CTbIKOBOYHbIX LLIBOB
JINCTOBOIO NMPOKATA. ITOUCK ITOJIOOHBIX IIIBOB C
IIOMOIIBIO TPAAUIIUOHHBIX CYETYUKOB YKA34JI HA TO,
YTO MMOKA3aHUA TAKMX CYETYUKOB MOI'YT OBITh BECbMA
JAJIEKN OT TOI'O MECTA, TJIE€ HA CAMOM [IEJIE HAXOAATCA
IIBBI COIVIACHO CBUJIETE/ILCTBY OO UCIIBITAHUAX
Marepuasa (CM. pUCyHOK 5). Takum o6pa3om,

IIPU PACCMOTPEHNH Bpaenus I'T, yimmHeHus
KOJIOHHBI, 4 TAKXKE [IPU YUETE YACTEMN, YIAICHHBIX

C KOHIIOB TPy6bI, rpaduk PMIT odeHb nmonesen

IIPY OTNIPEAECTIECHUH MECTONONIOKEHUS POTUKOBOT'O
CBAPHOTO MIBA ¥ CTBIKOBOYHOTI'O IIBA JINCTOBOI'O
MMpoKaTa. M3-3a2 TOro 4TO IMJIOTHOCTb HOTOKA
HACBIIEHUS B OOJIACTHU IIIBOB OOBIYHO OTIHUYAETCS OT
TaKOBOM 1151 ['T, MAarHUTHBIC CBOMCTBA 3TUX IIIBOB
OTJIMYAIOTCA OT CBOMCTB CAMOU TPYOBI ¥ IO3TOMY
JIETKO MOT'YT OBITB BBISIBJICHBI. TaKasl pa3HUIIA
MAarHUTHBIX CBOYICTB OOYCJIOBJIEHA IIPEXK/IE BCETO TEM,
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= Pucynoxk4 —3danunc,
B = . nOKA3LIEAIOUUTL HAPYIHCHBLLE
. ouamemp u MOAULURY
o cmenxu oearvHouI'T
b (Ppucynox cmooeauposan).
| —— wwl| 11O OCAM OMAOMNCEHDBL
T o10timobL
E ol
s Figure 4 - Ellipse showing
= OD and wall thickness
Fi of oval tubing (This is a
simulation). Axes are in
inches

T T T
Stopping on any location will reveal the distance
and relevant parameters (diameter, maximum and
minimum wall thickness, ovality).
DETECTION OF SKELP-END (SE)WELDS. Searches for
SE welds with conventional counters have shown that
they can be a long way from where the material test

Pasnuuus B IOKA3aHUAX CUETYMKOB /11 PA3HbIX 3HAYEHUI JITTUHBI
Difference in Counter Readings vs Distance
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Pucynox 5 — I'padpur, demoncmpupyronwjuii pasnuius
6 onpeoenenHu NOA0HCeHULL CIBIKOBOUHBLX

CEAPHBILX ULE0E NPU UCNONBIOEAHUU OBYX PAZHBIX
3a600CKUX Cuemuuroe Ha 00not xoaoune I'T. Ilo ocam
omanodcensL pymaot

Figure 5 — Plot (g the difference in skelp-end weld
locations from 2 mill counters on the same string. Both
axes in feet

report indicates that they are (Figure 5). Thus, when
considering pipe rotation, string stretch, and pieces
removed from the ends of strings, the map is very useful
in determining where both the seam weld and skelp-
end welds actually are located. Because the saturation
flux density at welds is generally different from that of
the tubing itself, both welds are magnetically noisy and
easy to detect (because of their physical anisotropy and
different heat treatment).

Figure 6 shows MFL from a seam weld/skelp-end
weld intersection. This is very recognizable by its angled
orientation. These data were actually taken on the seam
weld system, outlined below, so does not show the full
360 deg rotation of the weld around the tubing).

SIGNALS FROM BUTT WELDS. Once butt welds have
been finished (outer surface crown removed), they
become difficult to detect manually. Figure 7 shows the
MFL signals from such a weld. This one has a peak-
to-peak signal strength of = 200 gauss. Here we also
show an enhanced image, and the signals that it would



YTO MIBBI (PUBNYECKU AHU3OTPOIHBI, 4 TAKXKE TEM, UTO
OHU NIPOXOJAT OCOOYIO TEPMUUYECKYIO OOPAOOTKY.
PHCYHOK 6 ITOKA3bIBACT YPOBEHb PACCESTHUS
MATHUTHOT'O IIOTOKA IIEPECEUYECHUEM POJIMKOBOI'O
CBAPHOT'O U CTBIKOBOYHOI'O HIBOB. TaKO€E IepeceyeHne
MOXKHO JIETKO Y3HATD I10 XaPAKTEPHOMY YIJIOBOMY
pacnpejeneHuIo. PaKTUYECKH 3TU JAHHBIE ObLIN
IOJIyYEHBI CUCTEMON OIPELEJICHUS POJIUKOBBIX
CBAPHBIX LIBOB, OITMCAHUE KOTOPOM IIPEACTABICHO
HUKE, IIO9TOMY Ha PUCYHKE HE ITIOKA34HO IIOJIHOE
yrioBoe pacrupeaenenue (360 rpaaycos) PMIT-IIBOM.
CUrHAJIbI OT CTbIKOBO4YHbIX CBAPHbIX LLIBOB.
ITocsie TOro Kaxk CTbIKOBOYHBIE CBAPHBIE LIBbI
cenaHpl (YaaJleHd BEPXHAA 4aCTb HAPYKHOU
MOBEPXHOCTH), UX CTAHOBUTCS TAKEIO OOHAPYKUTD
BPYy4HYIO. PUCYHOK 7 ntOKa3biBaeT PMII-cUrHaibl,
UCXOASAIIMNE OT TAKOro mBa. Ha rpaduke BuseH
CUT'HAJI C IBOMHOM AMIIJIMTYIOM MOITHOCTBIO
B * 200 raycc. Ha 3TOM pUCYHKE TAKXKE IIPEICTABICHO
YBETUYEHHOE U300PAKEHUE, 4 CUTHAJIBL, KOTOPBIE
OBI MOIJIM ITIOSABUTHCS HA OCEBOM PUCYHKE
(UUIMHPUYECKASI IIOBEPXHOCTD), OBLIN IIO/IABJICHBL
JJ151 CUTHAJIOB, IOCTYHAIOMUX OT CTBIKOBOYHBIX
CBAPHBIX LMIBOB, XAPAKTEPHA CTPYKTYPA C YETBIPbMSA
NUKaMU. TAaKKe MOXKHO BHUJIETD, YTO CYIIECTBYET
HEOOXOAUMOCTBD B AJIBTEPHATUBHBIX METOAAX
KOHTPOJIA (TAKUX KAK I[IOIIEPEYHBIE YIIPYTI'HE
YIBTPA3BYKOBBIE BOJIHBI) JIJISI HEOOJIBIINX, Y3KUX
J€(PEKTOB B CTBIKOBOYHBIX CBAPHBIX IBAX.

CNCTEMA KOHTPOJA POJIMKOBbIX
CBAPHbIX LLBOB

I''maBHOM IPOGIEMON POIMKOBBIX CBAPHBIX IIIBOB
ABJIAETCS TOT (PAKT, YTO HEOOXOAMUMO UCIIONb30BATh
O4YEHb KAYECTBEHHOE OOOPYAOBAHUE JIJIS1 TOTO,
4TOOBI OBITh YBEPEHHBIM B OTCYTCTBUH KAKUX-INOO
Je(beKkTOB HA BCEM NPOTSI)KEHUM JauHbI ['T. Takke
HEOOXOAMMA XOPOIIAs CUCTEMA HEPA3PYIIAIOIMIETO
KOHTPOJIA JJ11 IPOBEPKU

Pucynox 6 - PMII-ckanuposanue 60016 O0RACIMU POAUKOBOZO
C6aPHOZO0 U CMBIKOBOUHOZO UEOE

Figure 6 — MFL scans across a seam weld/skelp end weld area

have caused on the axial (cylindrical) figure have been
suppressed. The 4-peaked structure is typical of butt
weld signals. One can also see the need for an alternate
form of inspection, (such as shear wave ultrasound) for
small, tight butt-weld defects.

THE SEAM WELD SYSTEM

The major problem with electric seam welds is that
extreme quality measures have to be taken to assure
that they are defect-free for the long lengths of tubing
manufactured today, and a good NDT system is needed
to assure that seam weld quality is consistently good. One
can not rely on a subsequent hydrostatatic test, and one
cannot repair seam welds for most anomalies.

To detect seam weld problems [5], some of which (cold
welds, penetrators) are in the weld line itself, if magnetic
methods are to be used, the magnetic induction must
have a component at an angle to the weld-line. Thus
here, the magnetization is at 45 deg to the seam. Over
70 hall elements are used in arrays over the weld area
only, since the tubing needs to be held in an area where it
cannot rotate away from the sensor package.

(SSLSERE SRS R A (SRt C ) O MO LIDD S — — — T Co— 7 Cr— T o O I e T . er—

CBaPHBIX MIBOB TPEOYEMBIM HOPMAM.
Henb3s momaraTbCst Ha PE3yIbTAThL
HOCJIEAYIOMUX TN POCTATUYECKUX
TECTOB, TOYHO TAK K€ KaK
HE MOJJIEXKAT UCTIPABJICHUIO
OONBITUHCTBO AHOMAJIHH,
BO3ZHUKAIOIINUX B POJIMKOBBIX
CBAPHBIX IBAX [5].

151 O6HApyKEHU TPOOIIEM
B POJIMKOBBIX CBAPHBIX MIBAX,
HEKOTOPBIE N3 KOTOPBIX («XOJIOIHBIE>
BB, IUIAKOBBIE BKJIIOYECHU)
HAXOJATCA HEMOCPEACTBEHHO B
JIMHUH CIIJIABJIEHU S, C IOMOIIBIO
MATHUTHBIX METOJOB HEOOXOUMO,

YTOOBI MATHUTHAS WHAYKIUA Pucyuon 7 — CuznansvL Om CmuvlkO6804HOZ0 CceapPHOZO mea
HMeJIa KOMITOHEHTY IOJT YIJIOM K Figure 7 — Butt weld signals
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Pucynox 8 - I'pagpuru PMIT Hao POAUKOBGIM CEAPHBIM
ULEOM U OKOJI0 HEe2ZO

Figure 8 — MFL traces over and close to a seam weld

Pucynoxk 8a — Ansmepnamuenoe mpexmeproe
u3oopascenue 2pagPurxos, nPpeocmasieHHbLx Ha
pucynxe 8

Figure 8a — Alternate 3D presentation of the MFL
images shown in Figure 8

JIMHUY CIIABJEHU . HanpuMep, B HAlIEH CUCTEME
HAMATI'HUYUBAHUE IIPOUCXOAUT 110/ YIJTIOM B 45
IrPaAyCcoB K HIBY. MAaCCUBBI, COCTOSIIUE OOJIEE YEM U3
70 XOJIJIOBCKUX JATYMKOB KaXK/IbIH, UCIIOIb3YIOTCS
UCKJIIOYUTEJIBHO JIJI51 KOHTPOJISI Ha/l OOJIACThIO
POIHUKOBOTO CBAPHOT'O B4, TIOCKOJIbKY TPy6a
JIOJIKHA YJIEPKUBATHCS B OOJIACTH, TJIC OHA HE MOXKET
OTBEPHYTHCA OT CEHCOPHOT'O MOJTYJIA.

NMPUMEPbBI TPADVKOB PMI

HEBOJIbLUVE AEPEKTbI BHE CBAPHOIO LLIBA. Ha
pucyHKe 8 mokazaHsl rpadpuku PMIT, KOTOpOE 6bLIO
32(PUKCHPOBAHO 76-10 XOJIJIOBCKUMU JATUUKAMU,
PACIIOJIOKEHHBIMU IO IyT€ HAJ, POJTUKOBBIM CBAPHBIM
IIBOM C HAMATHUYHUBAHUEM IIO/]] YITIOM B 45 TPa{yCOB.
Ha ropu3oHTaIbHON OCH OTJIOKEHO PACCTOSHHUE
0,46 M. TTOKa3aHUsT, KOTOPHIE BBl MOKETE 3AMETUTh
Ha rpaduke, MoAenupyIoT PMIT, KOTOpOE MOXET
MIPOUCXOAUTD 34 CYET HEOOJIBIINX KYCOYKOB CTAJIH,
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EXAMPLES OF MFL IMAGES

SMALL OFF-WELD IMPERFECTIONS. Figure 8 shows
MFL traces from 76 hall elements arranged in an arc
over the seam weld with 45 deg magnetization. The
horizontal axis here is 0.46 m (1.5-ft) These indications
simulate those that might be detected when
small pieces of steel are rolled into the OD surface
(buckshot). The pits they leave (shot-pits) are generally
spherical, and of the order 0.05-0.25 mm (0.002-
0.010-in.) deep. Their detection by MFL should then
initiate their removal, and smoothing of the area, so as
to eliminate stress concentration points in subsequent
bending.

LONGITUDUAL NOTCHES. Figure 9 shows signals
from small longitudinal EDM notches in the seam
weld.

Here, seam weld magnetic noise can be filtered out.
These would represent small open seams on the OD.

OTHER MFLTOOLS

Although most people in the NDT industry might
not know it, there is probably more MFL NDT
performed than any other method. (Consider the
thousands of OCTG pipes inspected every day, the
thousands of miles of pipeline and wire rope, the tank
floors and sides, and the volume of steel inspected by
MFLis substantial). There are literally hundreds of drill
pipe inspection systems all over the world that have
not seen substantial improvement in their detection
sensitivity or signal processing and data presentation.
The signal processing that we have been able to effect
are retrofittable to many such MFL tools.

CONCLUSIONS

An openable system has been developed for the
inspection of coiled tubing using advanced MFL
processing that can be retrofitted to other MFL
instruments.

The 4-function system measures wall thickness,

Pucynox 9 - IIpooonvhsle 3apyoKu 6 POIUKOBOM CEAPHOM
uee C N0OABNACHHBIMU MAZHUMHBIMU ULYMANU

Figure 9 — Longitudinal notches in seam weld with seam
magnetic noise reduced



MOMABIIMX HA BHEMIHIOI NOBEPXHOCTD I'T (KOPOIBKHU
JKEJIE32). SIMKU, KOTOPBIE OHU OCTABJIAIOT HA IPapUKe
(IMKH-IPOOUHKH) OOBIYHO UMEIOT CHEPUIECKYIO
(opMmy, a UX IITyOUHA COCTABIISAET NOPSAKA
0,05-0,25 mM. [Toce 0O6HAPYKEHUA TAKUX JE(PEKTOB
MeTogoM PMIT HEOOXOAUMO UX YIAJIUTh U
OTHLIU(MOBATH 3Ty OOJIACTD, IJIS1 TOT'O YTOOBI
UCKJIIOYUTB BO3MOXKHOCTb BO3HHKHOBEHMUSI TOYEK
KOHIIEHTPAIIUH HANPOKEHHUH IPU NOCJIEAYIOIEM
CTUOAHUU.

MPOAOJIbHBIE 3APYBKU. Ha pucyHKe 9 IOKA3dHbI
CHUTHAJIBI OT HEOOJBIITHUX ITPOJIOJIBHBIX 3aPYOOK
B POJIMKOBOM CBAPHOM IIBE, OOPA30BABIINXCS B
PESYIBTATE ANIEKTPOIPOIUOHHON OOPAOOTKU.

31eCh 66U OT(OUIBTPOBAHBI MATHUTHBIE TYMBI,
UHAYLUPYEMBIE POJIMKOBBIM CBAPHBIM IIBOM. TO €CTh
Ha Ipa@UKE NPEJCTABACHBI CUTHAJIbI HEOOJIBIINX
OTKPBITBIX IIBOB HA BHEMTHEN NOBEPXHOCTU I'T.

APYITOE ObOPYJOBAHWUE,
PABOTAIOLLEE HA OCHOBE PMI

HecMmoTps Ha TO YTO GOIBIIMHCTBO JIIOJIEH,
3aHUMAIONINXCS HEPA3PYIIAIOMIEH 1e(DEKTOCKOITHEH,
MOZKET U HE 3HAIOT TOTO, HO AE(PEKTOCKONUS METOJIOM
PMII IpuMEHSIETCSI, HABEPHOE, YaIIIE, YEM JII0O0T
apyrou merog. K npumepy, MOXKHO paCCMOTPETD
TBICSTYH HACOCHO-KOMITPECCOPHBIX 1 O6CAJHBIX
TPyO, IPOBEPSIEMBIX KAXK/bII IEHD, THICSTYH MUIb
TPyO6ONPOBOJOB, TPOBOJIOYHBIX KAHATOB U IITUCTEPH.
ITo BceMy MUPY CYIIECTBYIOT COTHU CUCTEM KOHTPOJIA
OYPHJIBHBIX TPY6, KOTOPBIE HE ITOABEPTATUCH
CYILIECTBEHHBIM MOAU(DHUKAIIUAM 9YBCTBUTEIBHOCTH
WA MOAYJEN O6PAOOTKU K OTOOPAKEHH S JAHHBIX.
O6paboTKa CUTHAJIOB, KOTOPYIO MBI CMOIIN
OCYIIECTBUTB, JAET BO3MOXXHOCTb MOJIEPHU3HUPOBATH
MHOKECTBO TAKHUX CUCTEM.

3AK/TKOYEHNE

BeL1a pazpaboTaHa CUCTEMA JJ151 IPOBEPKU
I'T, cnocobHast OTKPBIBATHCS. OHA OCHOBAHA HA
OpOABUHYTOM MeToauKe PMIT 1 MOXET ObITh
UCIIOJIb30BAHA JJI1 MOAECPHU3AIUU IPYIOTO
nof06HOro 060pyAOBaHUA. CUCTEMA U3MEPSIET
TONIIUHY CTEHOK I'T, OGHAPYKUBAET JE(DEKTHI B
CTEHKAX TPYO, U3MEPSET UX OBAJIBHOCTD. Takke
CHCTEMA CITOCOOHA OOHAPYKHUBATb CTBIKOBOYHbBIE
CBAPHBIE MBI, KOTOPHBIE ABJISAIOTCS MPEKPACHBIMU
MapKEPAMU JIJISI ONIPEICJIEHUS U3MEHEHUI JIJTUHEI
I'T, BBI3BAHHBIX ITPOLIECCOM IKCILTYATAIIUH.
DIEKTPOMATHUTHBIE CUTHAJIBL, UHYLIUPYEMBIE
nepemenieHueM I'T, To KpalfHer Mepe, 4aCTUYHO
TMOAABIAIOTCA cucTeMou. KonnyectBo PMIT-CUTHANIOB,
MOPOXK/IECHHBIX AE(PEKTAMH, 4 TAKKE IPOTrPAMMHOE
obecrneyeHne, yCTAHOBIEHHOE B CUCTEME, TTIO3BOJIAIOT
MIPOBOAUTB OLIEHKHU COCTOSHUA ['T B peabHOM
BPEMEHU U MOT'YT OBITh [IOJIE3HBI JJI PACTIO3HABAHUSA
PA3JIMYHBIX TUIIOB IE(PEKTOB. ©
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detects imperfections in the tube wall, and measures
tubing ovality. The system also detects the skelp-end
welds in the tubing, which make excellent markers
to determine the changes in length of the tubing
that is caused by operational use. Electromagnetic
signals from handling the tubing are at least partially
suppressed.

The amount of MFL collected at imperfection
locations, along with the programming installed in the
system, permits some prove-up to be performed inline
with the MFL signals, and can aid in the recognition of
various defect types. ©
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INJECTORPLEX -

HOBBIC€ BO3MOKHOCTH
IJIS IIPOBEECHHA BHYTPHCKBAKHHHBIX
Pa0OT B arpeCCHUBHBIX Cpeaax

INJECTORPLEX -

A New Operational Dimension
For Well Service Applications in Harsh
Environments

OCHOBHBIM CIIOCOOAM MOBBIIIECHUS

K:ecpTeomaqH OTHOCSTCS 3aKa4Ka

MMPEATEHTOB U YIVIEKUCJIOTO I'a3a.
I'maBHas npo6ieMa NpU NPOBEJEHUH NOJOOHBIX
OIlEPaI Uil — 3TO KOPPO3HUS, HOITOMY OOBIYHO
He(MTECEPBUCHBIE KOMITAHUU HCIIONIB3YIOT TPyOy
U3 HEPrKaBeIouer cTanu. OfHAKO NOSABISAIOTCS
U HOBBIE BO3MOKHOCTU. Ha cocTogBIIeNcs
B MapTE BBICTABKE B paMKax KoHpepeHunmu
O KOJITIOOMHTOBBIM TEXHOJIOTUSIM U
BHYTPHCKBAKUHHBIM pab6oTam SPE/ICCTA
(Bynnenpc, CIIIA) komnanus Inplex npeacrasunia
MOJIMMEPHYIO THOKYIO TPYOY, KOTOPAsA HA3bIBAETCS
Injectorplex, A1 3aKaYKU XUMPEATEHTOB U
YIJIEKUCTIOTO I'a3a.

Injectorplex, pa3paboTaHHAS CIIELUATIBHO JIJIS
MPOBENEHH YIIOMAHYTBIX TUIIOB ONEPAITUTLA,
HUCKJIIOYAET BBICOKME U3JIEPKKH UCITOIb30BAHUSA
TPyObI U3 HEPXKABEIOMIEN CTANN. ICTIBITAHNA
MHHOBAIIMOHHOI'O NIPOAYKTA IIPOBOAATCA 60yIee
7 NET, U PE3YNIBTATHI ITO3BOJIAIOT TOBOPUTH 06
YCIIEIHBIX CBOMCTBAX ITOJIMMEPHOI TPYObI B
MPeAE/IbHO TAXKEIBIX YCIOBUAX. Ilienga XaHCOH,
NPEACTABUTENb KOMITAHUHM Inplex, OTMeYaerT:
«MBI HA4aJIX Pa3pabOTKy MpoAyKra 10 1eT Ha3a /1.
PadoTa 1o CO34aHUIO MaTEPHAIIA, KOTOPBIHA OBbI
MNPOABJIAN HAWJIYYIIHE CBOMCTBA B ATPECCUBHBIX
CEPOBOJJOPOIHBIX CPEJAX, TIPOBOJUIACH
COBMECTHO C HE(PTEra30J00bIBAIOIIUMU
komnanuaMmu Kerr-McGee and Marathon Oil
Corporation. Mbl 1pOOOBAJIN PA3JIUYHBIE
KOMOWHAIIMHU ITOJIMMEPOB, CO3/1aBas HAVJIYYIIINHA
COCTAB JUISI BBIIOJTHEHUA PAOOT B ATPECCUBHBIX
cpenax. Tenepb, KOI/ia Mbl IIPOBEIN YCTIIENTHBIE
UCHBITAHWS, MBI IIPEJCTABIsIEM Injectorplex Ha
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major types of enhanced oil

recovery include chemical and

CO, injections. The key concern
regarding these operations is corrosion, so normally
stainless steel is employed: normally but not
exclusively. At the recent SPE/ICOTA Coiled Tubing
and Well Intervention Exhibition in Woodlands,
Texas, Inplex presented a polymer-based down
hole tubing for chemical and CO, injection called
the “Injectorplex”.

Injectorplex, designed for chemical and CO,
injections, eliminates the high cost of stainless
steel tubing. Tested for more than seven years,
Injectorplex has proved to be remarkably successful
even under the most extreme conditions. Glenda
Hanson of Inplex comments, “We started making
this product 10 years ago. We worked together
with Kerr-McGee and Marathon Oil Corporation
developing the material that would perform best in
harsh H,S environments. We tried different types
of combinations to find the right compound for
the job. Now we had the experience in the field, but
before we were taking it to the market, we had to
make absolutely sure it was working.”

Injectorplex provides unparalleled resistance
without pitting or cracking due to the effects
of chemical or corrosion wear and harsh H,S
environments. “To find out how resistant it actually
is, we took a piece of our tubing and put it in the
sandblaster. Believe it or not, it didn’t hurt the
Injectorplex,” continues Glenda Hanson.

Additionally, superior flexibility and resistance
to abrasion result in ease of installation and
convertibility. “Our product is very user-friendly.
It’s easier to install. It’s lighter weight. Compared



PBIHKE U YBEPEHBI, UTO 3TA IOJIMMEPHAA TPyHA
IPOABIACT HAWJTYIIIHC CBOMCTBA».

Injectorplex o6ecreynBaeT yCTOUYUBOCTD K
BO3/JICUCTBUSM XUMPEATEHTOB U KOPPO3HHU B
ArPECCUBHBIX CPE/IAX C BBICOKUM COJICPKAHUEM
CEPOBOJOPO/1A, HE TIOABEPTAECTCS I3BEHHON
KOPPO3HUHU U HE IOMAETCA. «4TOOBI MPOBEPUTD
YCTOMYUBOCTb MATEPUAIIA, MBI TTOJIOKUIIN KyCOK
TPyOBI B IECKOCTPYHHBIN annapar. [Ipeacrasbre
cebe, MoBpexAcHUN Ha Injectorplex He ObLIO», —
npoaospkaeT I'menga XaHCOH.

Kpome TOro, NOBLIIEHHASI THOKOCTD
U YCTOHYHBOCTB K 40Pa3UBHOMY U3HOCY
TapaHTUPYET JIETKOCTb YCTAHOBKU U
MHOT'OKPATHYIO BO3MOXXHOCTb IIOBTOPHOTO
UCIIOJIb30BaHUA. «HaI MPOAYKT O4EHb TPOCT
B 9KCILIyaTAI[UH, OH MEHBIIIE BECUT U JIETKO
YCTAHABIUBAETCA. YCTAIOCTHAS JONITOBEYHOCTD
PpU U3rude JTI060ro TEPMOIIIACTUYECKOTO
MAaTEepPHaJIA, TOJOOHOTO HAIIEMY, O4EHD
BBICOKA I10 CPABHEHUIO C METAJININYECKUMH
crtaBaMu. Hamy mojimMepHyIo TpyoOy MOKHO

MHOT'OKPATHO CITYCKATh B CKBA)KUHY U IIOJHHUMATDH

Ha IIOBEPXHOCTD, IIPEK/IE YEM IIPOU3ONIET
BBIOPAKOBKA M MCCJIEJJOBAHHE HA YCTAJIOCTHBINA
n3HoC. Kpome Toro, Injectorplex mmeeT MEHBIINUI
KO3(P(PUILIMEHT TPEHUSA IO CPABHEHHIO C
METAVIMYECKUMU CIUIABAMU. DTO O3HAYAET,
4TO JIS1 IPEOJOJIEHNUSA TPEHUA TPEOYETCA
CO3/ITaHUE MEHBIIIETO TOTYKOBOI'O YCUJIHA 10O
CPaBHEHUIO C TPyOOU U3 cTanu. bnarogaps
IVIAJIKOY IIOBEPXHOCTH, Injectorplex ycTornunus
K IIOTOKY I'a3a, CJIEOBATENIBHO, IPU 32JAHHOM
JaBJIEHMU MOYKHO 34Ka494Thb OOJIBIIE I'd34, YEM
IIPU UCTIOJIB30BAHUU CTAJIBHOU TPYOBL Bee ke

OCHOBHA4 IIPUYNHA, ITO KOTOPOM pa3pabaThIBAICS

Injectorplex, — 310 60s1e€ HU3KUI U3HOC B
CpellaxX C BBICOKUM COJIEPKAHHUEM CEPOBOJOPO/A.
DTO ITTABHOE NIPEUMYIIECTBO JEJIAET IIPOAYKT
HAUOOJIEE IIPUBJIEKATEIBHBIMY.

Inplex npepiaraeT 60JIbIION BBIOOP PA3MEPOB
IOJIMMEPHOM TPYObL: BHEITHUI IMAMETP OT
1,27 1o 127 mm, TonmuHa creHku ot 0,508 710
5,08 MM. «MBI XOTEJIU CO3/]aTh TPYOY C
Pa3IMYHBIMU ITAPAMETPAMU B COOTBETCTBHUU
C TPEOOBAHUSIMHU JIJ151 KOHKPETHON CKBAKUHbI
B 31BUCHMOCTHU OT HEOOXOAUMOH CKOPOCTH
32KaYKH PEATCHTOB U IPOYHX YCJIOBUI», —
rosoput Iyienga XaHCOH. B crimcke KIMeHToB
Inplex Takue JInjepsl ppIHKA, Kak Chevron,
ConocoPhillips, Apache 1 Devon. B uiesioM
nonuMepHas Tpyoa Injectorplex — a3To
9KOHOMHYHOC PCHICHUE JIA OTPAHUYCHHOI'O
YKC/IA CEPBUCHBIX Ollepalud. ©

Oasra TABAYIIXAKOBA, <BpeMs KOJITIOOHHI 2>

innovations

to nearly any metallic
alloy, the flex fatigue
life of a thermoplastic
material such as ours

is very long. With our
capillary string, the

user will be able to run
in and out of the well
many more times than
with steel before having
. todiscard the tubing for
\ fatigue life. Steel tubing
© ' cancause aflex fatigue

' week point and must be

I'nenda Xancon, Inplex discarded much sooner.
Glenda Hanson, Inplex Our product also has
a lower coefficient

of friction than steel alloys. This means it requires
alower coefficient of friction or less pushing force
than steel to overcome friction with the packing
gland. The smoother
nature of our product
means there is a lower
resistance to flow of gas,
this meaning that more
gas can be injected for a
given pressure drop in
the tubing from top to
bottom than with steel.
With our product, and
one of its main reasons
for being developed,
the potential conditions
for being damaged by
sour corrosion are far
less than stainless. Just
this reason alone brings
our customers towards
trying Injectorplex in
their wells.”

Inplex offers a
wide range of tubing
dimensions: ODs from
0.050 to 5 inches, and
wall thickness from
0.020 to 0.200 inches.
“We have the capacity to
change and customize
the tube physically for any well. Some customers
need different flow when doing a chemical treatment
and need a customized touch,” With Chevron,
ConocoPhillips, Apache and Devon on their customer
list, Inplex offers a simple and economic solution for
several niche well service operations. ©

Ycmanoexa Injectorplex
Installation of Injectorplex

Injectorplex na xamywsxe
Reeled Injectorplex

Olga GABDULKHAKOVA, Coiled Tubing Times
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pervoHbl: Kazaxcran

HOBbIE TEXHOJ1OT' W OAIOT
HEOCNMOPUMOE NPEMMYLLIECTBO

NEW TECHNOLOGIES OFFER
AN UNDENIABLE ADVANTAGE

Ha sonpocor acyprana <Bpems
KOMIOOUH2a» Omeevuaem
Anmac Kenxcarnos, oupexmop TOO «OSAC»

Bpemsa koarro6uHra: Anmac KexkaHoBuy, 1as
Ha4YaJIa CKA’KHUTE HECKOJIBKO CJIOB O KOMIIAHHH,
KOTOPYIO Bel IIpeacrasisere.

Anmac Kemxanos: TOO «OSAC» crienuaau3upyeTcs

Ha [IOCTABKAX HE(PTETA30BOIO OOOPYAOBAHUA 1JI

OGypEeHUs, KAITUTATBHOI'O PEMOHTA CKBAXKUH, PA3TMYHBIX

CKBaKMHHBIX onepanuii. CER4ac Mbl PACCMATPUBAEM
BO3MOXKHOCTD BbIXO/Jd HAd PIHOK CKBAKUHHBIX YCJIYI B
3a1aHOM peruoHe Kasaxcrana.

BK: KT0o ocHOBHBIE 3aKa34HKH TOO «OSAC»?
A.K.: Ha HacTOAIMI MOMEHT Yy HAC B4 IJIABHBIX

3aKa3urka. C 0O0MMU HAKOIJIEH TTOJIOKUTEIbHBIN ONBIT

paboThlL. 3aKa3YUKH HAITMMH YCJIYTAMH JOBOJIBHBL

BK: Kakxue HOBbIE€ TEXHOJIOI'HH

BHYTPHCKBAKHHHBIX PA0OT CIIEIIHATHCTHI Bamert

KOMIIAaHMH OCBOHJIN B COBEPUICHCTBE?

A.K.: MBI C TOTOBHOCTBIO PACCMATPUBAEM
IIPOrPECCUBHBIE TEXHOJIOIUH, IIOTOMY YTO
OHH JJAI0T HEOCIIOPUMOE ITPEUMYIIECTBO IIPU
NPENIOKEHNN CEPBUCHBIX yCIYT. Hampumep, ceryac
MBI PACCMATPUBAEM BO3MOXHOCTb IPUMEHEHNU A
TEXHOJIOTHUH I'HJPOUMIIYIbCHOI'O BO3JEMCTBUA
HA IJ1ACT. ECTh pOCCUNCKME KOMITAHUH, KOTOPBIE
THOCTABWJIN HA ITIOTOK IIPOU3BOJCTBO OOOPYJOBAHUS U
NPOJOJIKAIOT ET'O COBEPIIEHCTBOBATD. K COXaNIEHUIO,
3TA TEXHOJIOTUA UMEET PsAJ] OIPAHUYEHHNI UUCTO
TEXHOJIOTUYECKOTO XAPAKTEPA B IPUMEHEHNH, HO
TEM HE MEHEE OHA UMEET U CBOU IPEUMYIIECTBA.
OHa NO3BOJISIET OCYHIECTBISITH BUOPOBO3/ICHCTBHE
HA4 IUIACT C OJHOBPEMEHHOM 3a4KAYKOHN KAKUX-JINOO

KOMITO3ULIMH, HAIIPUMEDP KMCIOTHBIX, WU C IIPOMBIBKOM

rnacTa. OTIUYHUE ITON TEXHOJIOTUH OT PAOOTHI
OGBIYHOTO CTPYHMHOTI'O HACOCA JIJIST OCBOEHUS CKBAKUH
34KJIIOYAETCA B TOM, YTO UCYE3AET HEOOXOAUMOCTD
MEHATD BCTABKU. [Ipy NPUMEHEHUN TPAJUITUOHHBIX
METOJOB JIJIS1 TOT'O, YTOOBI OCYIIECTBUTD 3aKAUKY UYEPE3
CTPYHHBIN HACOC, HEOOXOAUMO IIOMEHSITH BCTABKU.
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Almas Kelzbanouv, director at TOO OSAC
is answering questions by
Coiled Tubing Times

Coiled Tubing Times: Mr. Kelzhanov, could you
first say a few words about the company you
represent.

Almas Kelzhanov: TOO OSAC specializes in supply
of equipment for drilling, well workovers and different
type of well intervention. We are now considering
the possibility of entering the market of intervention
services in Western Kazakhstan.

CTT: What companies are the main customers
of TOO OSAC?

A.K.: Nowadays, we have two main customers.
We have accumulated good and solid experience of
cooperation with them and they are greatly satisfied
with our services.

CTT: What new well intervention technologies
have your company mastered to perfection?

A K.: We readily use leading-edge technologies, as
they offer undeniable advantage for oilfield service



CHa4da1a Ha TEO(PU3NIECKOM KAOEJIE CITyCKAETCS BCTABKA
JUIA 3AKAYKH U 3AKAYMBAETCA KUCJIOTHAA KOMIIO3UII M.
3aTeM reo(puU3NYeCKUIi KaO€Ib CITyCKAETCA TOBTOPHO.
A B clry4yae IPUMEHEHUS BUOPOCTPYUHOTO YCTPOHCTBA
cepyu YBC MCKIIIOYAIOTCS JIOTIOJTHUTE/IBHBIE CITYCKO-
MO/I'bEMHBIC OIEPAIIMHU, IOCKOJIbKY BO3JECUCTBHC HA
MIACT KUCIOTHOM KOMIIO3UIIMU WIH JIIOOOI JPYror
JKMIKOCTHU OCYHIECTBIIAECTCA IIPU ITOAAYe Pabodero
are’Ta B TPyOHOE NPOCTPAHCTBO. M pu nogaye
pabouero are’Ta (BOAbI MJIKM HEPTH) B 3aTPyOHOE
MPOCTPAHCTBO IMPOUCXOJUT YKE OCBOCHUE CKBAKMUH.

BK: HaCKOJIBKO HAM H3BECTHO, BHOPOCTPYIHHOE
YCTPOXICTBO BKJIIOYAET B CEO0S ITYyIBCATOP
H CTPYHHBIN HACOC. I10JI0KHTEIbHBIH
3¢ dexT ZoCTUTAETCSA 34 CUET AJTUTEIBHOTO,
INTYyOOKOT'0 BO3OEHCTBHA I'UIPOYIAPHBIX BOTH
HA 3arpA3HEHHYIO 30HY ILIACTA B pEKHMeE
Jenpeccuu-penpeccuu. IIpy 3ToM yMeHbIIA€TCA
BA3KOCTB KOJABMATAHTOB, IPONUCXOIUT
OYHCTKA HOPOBBIX KAHAJIOB, 3aIPA3HEHHBIX
B3BCIIECHHBIMH YaCTHIIAMH, YCTPAHIACTCA
OJIOKHpYIOIEe BIHAHUE 3A1eMJICHHBIX (ba3 rasa,
BOJBI H B IIPOIIECC (PHIBTPAITHTH BOBJIEKAIOTCA
HU3KOIIPOHHUIIAEMBIE, «3ACTOMHBIC» 30HBI
KOJIJIEKTOPA. B pe3ynprare TAKOro HHKINIECKOTIO
BO3JCHCTBHA IPOHUCXOAHUT HAPYILICHUE CBA3EH
MEKIY YACTHLAMH, 3aTrPA3HAOUINMH IVIACT, U B
3aBHCHMOCTH OT PEKHUMA PA0OTHI OHH BBIHOCSATCA
HA ITOBEPXHOCTH HIH OTTECHSIOTCS B I'TyOb
miaacra. Kpome TOro, B pe3yjasrare ygapHoOro
HM3MEHCHUA HAIPY3O0K HA CKEJIET HOPOLBI
IPOAYKTHBHOIO IIACTA B HEM O0pPa3yeTCs CETh
MHUKPOTPEUIHH. A HACKOJBKO IIPHU NPHUMEHEHU U
TOM TEXHOJIOTHHU YBETHIUBACTCS ICOUT
CKBa>KHH?

A.K.: CJIO)XHO OLICHUTb, HACKOJIBKO JJEOUT BBIPACTET
H4 KOHKPETHOM MECTOPOXCHUU. HO pe3ynbrarThl
BHEJIPEHUSI 3TOU TEXHOJIOI'NHU HA MECTOPOXKICHUIX
Poccuu NOKa3pIBAIOT, YTO IEOUTHI BBIPOCIU B IIPEIEIAX
oT1 30 10 90%, 2 B HEKOTOPBIX C/Iy4asx — U Ha Bce 100%.

BK: CuuTaeTrcsa, 4T0 TEXHOJIOTHIO
THAPOHUMIIYJIBCHOI'O BO3JEHCTBHA HA IIJIACT
IIE€JIECOOOPA3HO IPHUMEHATH, B YACTHOCTH, TAM, I'TI€
T'PII HEBO3MOSKEH H3-32 OJIMN3KOI'O HAXOKTEHH A
BOZOHEPTAHOTO KOHTAKTA. [IoTy4aeTcs, 9TO 3Ta
TEXHOJIOTHS CIIOCOOHA KOHKYpHupoBaTs ¢ [PII?

A.K.:[Toka HeT, X0Ts co3garensamu YBC Bepyrcs
Pa3paboTKH, UCTIOJIb30BAHUE KOTOPBIX MOXKET B
IIEPCIIEKTUBE 10 PE3YJIBTATUBHOCTH IIPUOIU3UTHCS
K I'PIT. 3aMeuy TaKKe, UTO, CKOJIb TOUHBI Obl HU ObLIN
pacuyersl npu nnoaroroske I'PIT, Bce paBHO peajibHbIE
PE3YABTATHI 9TOH ONIEPALMU MOT'YT CUJIBHO OTINYAThCS
OT IIPOI'HO3HBIX ITOKA3aTe/ICH. B Ccilydae e IpUMEHEHU
I'UJPOUMITYJIBCHOI'O BO3ACHCTBUS HA IIJIACT OXKUIAHUSA,
K4K I[IPABUJIO, OIIPAB/bIBAIOTCS.
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providers. Currently, for example, we are exploring the
technology of hydrauli pulse stimulation. There are
Russian companies, which have launched commercial
production of the necessary equipment and they
constantly seek to enhance it. Unfortunately, this
technology has several limitations, of solely process
specific nature, however it certainly has a number of
advantages. It enables to perform vibration stimulation
of formation simultaneously with injection of some
compounds, for example acid, or formation washing.
What makes this technology different from a usual

jet pump for well completion is that the need to
change plugs is eliminated. When using conventional
methods, a change of plug is necessary to be able to

use jet pump. First, injection plug is run into hole on
logging cable and acid compound is injected. Then, the
logging cable is lowered again. Thus, when using the
traditional technology it is necessary to call geophysical
crew every time plug change is needed. When using
vibrojet, on the other hand, the need for additional
trips is eliminated, since stimulation of formation with
acid compound or any other fluid is performed at the
time of working agent injection through the tubing.
The working agent (water or oil) being injected into the
annulus, well completion is performed

CTT: As far as we are aware vibrojet unit
consists of pulsator and jet pump. The positive
effect results from a continuous and deep
exposure of the damaged formation zone to
hydraulic hammer waves in underbalanced-
overbalanced condition. Meanwhile, viscosity
of colmatants decreases, pore channels,
contaminated with suspended particles, clear,
the damming effect of occluded gas and water
is eliminated and low-permeability ‘stagnant’
zones of reservoir get involved in filtration.

As a result of such cyclic stimulation,
breakdown of cohesion between the particles,
contaminating formation occurs and,
depending on the work mode, the particles
either come up to the surface or are pressed
back into the formation. Furthermore, due

to change of load on formation matrix, a
network of microfractures forms. However,
to what extent does this technology enhance
production rate?

A.K.:Itis difficult to assess to what extent
the production rate can grow at a particular oil field.
The results of implementing this technology at the oil
fields of Russia show that rates have grown in the range
between 30 and 90%, in some case even by 100%.

CIT: It is believed that the technology of
hydraulic pulse stimulation is advisable to
use at those sites where hydraulic fracturing
is impossible due to close oil-water contact. }
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pervoHsl: Kazaxcran

BK: Ha Kakue enie nepegoBbi€ TEXHOIOI'HH
HedTecepBHCa Jep>KUT Kypc Bama komnmanmusa?

A.K.: MBI pacCMaTPHUBAEM BO3MOXKHOCTB
OPUOOPETEHM S KOITIOOMHI'OBOTO O60PYIOBAHUS U
OCBOEHUS TEXHOJIOTUU PAOOTHI C THOKOU TPYOOI.

BK: Ha OCHOBaHHNH KAKHX apI'YMEHTOB

CHEIHAJIHCTBI IPHHHUMAIOT PEIICHHE OOPATHTHCS

K KOJITIOOHMHTY? Beib HEKOTOpHIE KPYITHBIE
HedTerazocepBUCHBIE KOMIIAHHH 10 CHX IIOP
HE MOI'YT PEIIHTHCA HA TAKOM IIAT H YIIOBAIOT
HCKJIIOYHTEJIBHO HAa TpaguuOoHHbIN KPC.
A.K.: Mbl HEGOJIBITAS, HO IOCTATOYHO MOOMJIbHAS
KOMITaHUsA. MBI IPOBOAYM AHAJIN3, B KAKUX

HAITPABJJICHUAX HAM JAJIbIIC PA3BUBATHCA. Ha IIPUHATHUC

pENIEHUS BIUAET 3KOHOMHUYECKAA CUTYAIUSA B MUPE.
Taxk, ecu B 2008 rogy K OypOBBIM CTAHKAM U CTAHKAM
KPC BBICTpAaUBAJINCh OYEPELU 3AKAZUYNKOB U Y
HOAPSATYHUKOB PAOOTHI OBLIIA PACITUCAHBI HA IIOITOA

BIIEpPEN, TO K KOHITY 2008 — Havany 2009 roga cutyanus
U3MEHWIACH KAPAUHAIBHO. [IpakTraeckn 70% CTAHKOB

KAIIUTAJIBHOI'O PEMOHTA BCTAIU B Kazaxcrane B CBA3U
C KPU3HCOM. fl yBEPEH, UTO AHAJIOTUYHAA CUTYAIUA
6bu1a U B CIIIA, XOTS 51 U BCKOJIb3 OTCJIEKUBAJ UX

CTATUCTHUKY, IPOLEHTOB IO/ 50 CTAHKOB KAITUTAJIBHOT'O

PEMOHTA Y HUX IPOCTAUBAJIO. JO6ABUM K 3TOMY, YTO
TPAAULMOHHBIN KAIIUTAJIbHBIA PEMOHT CKBAKHUH
TPeOyeT OONBIINX YETOBEYECKUX PECYPCOB. A
KOJITIOOMHI'OBAsI YCTAHOBKA HE TPEOYET /17151 CBOETO
O6CITy’KUBAHUA CTOJIb MHOTOYHCJIIEHHON OPUTa/IbL.
Kpome Toro, oHa 60s1ee MOOHIIBbHA U OTAUYAETCS €IIIE
PALOM IIPEUMYIIECTB.

BK: Ho oHa TpebGyeT BBICOKOM KBATU(PHUKAITUH
OOCITYy>KHBAIOUIETO €€ IEPCOHAIA.

A.K.: [1a, oHa TpebOYyET OUEHb CEPHE3HBIX HABBIKOB
B pabOTE M XOPOIIEH BBIYUKH.

BK: B CBA3H C 3TUM PE30OHHBIHN BOIIPOC: KAK
oo6croat B Kazaxcrane neia c KapamMH JJjis
KOJITIOOUHTA?

A.K.: K c9acTbIO, B HAIIEH CTPAHE HET IPOOJIEM C
KBAJIN(PUIIMPOBAHHBIM IEPCOHAIOM, [IOCKOJIBKY B
TEYEHUE IITHAALATH JIET, KOI7IA IIEJI ITOIbEM HAIIICH

Therefore, it means that this technology can
easily compete with fracturing, doesn’t it?

A .K.: Not yet, but the developers of VJU are now
designing solutions, performance of which may reach
that of fracturing. I would like to point out that however
precise the estimates during frac preparation can be,
the actual results of this operation can differ greatly
from estimated figures. With vibrovawe impact, on the
other hand, expectations can be satisfied, as a rule.

CTT: What other advanced technologies is your
company heading on?

A.K.: We are now examining the possibility of
purchasing coiled tubing equipment and mastering this
technology.

CTT: What are the driving factors making
specialists turn to coiled tubing? After all,
some major service companies still cannot
venture upon this step and stick to conventional
workover.

A.K.: We are not a very big company, but consider
ourselves rather mobile. We’ve carried out a thorough
analysis, somewhat brainstorming, to identify in what
direction to develop further, what to purchase —
aworkover unit or a CT unit. When taking the decision
we were much encouraged by the world economical
situation. If back in 2008 customers were queuing
for drilling and workover units and contractors had
backlog of orders for months ahead, by the end of
2008-beginning of 2009 the situation had taken a
dramatic turn. Almost 70% of workover units in FSU
countries stopped as a result of the crisis. I am sure,

a similar scenario unfolded in the US as well. Even
though I'was not following their statistics, I still think
that around 50% of workover units were standing idle.
It should be noted that conventional workover requires
considerable human resources, whereas coiled tubing
does not require any big service crew. Additionally, it is
more mobile and has a number of other advantages.

CTT: But it also requires highly skilled
personnel.
A.K.: That’s true, it requires very solid skills and

OTPACTU, MEXXIYHAPOIHBIC CEPBUCHBIC KOMIIAHUH, TAKHE
Kak JIlnmombepske», Halliburton, BJ Services nogrorosuin
MHOT'O XOPOIITUX KA/IPOB. DTU KOMITAHWH HAYNHAIN
paboTaTh CO CBOUM IEPCOHATIOM, HO B IIOCJIE/THEE BPEM S
OHH BBIIIU HA YPOBEHD 90% MECTHOI'O IEPCOHANA. DTO
¥ COOGCTBEHHAS MPAKTUKA MEX/TYHAPOJHBIX KOMIAHUM,

considerable experience.

CTT: Hence, a reasoned question: what is the
situation with personnel trained to operate
coiled tubing in Kazakhstan?

A .K.: Fortunately, we do not experience a lack of

U TPEOOBAHUE KA3AXCTAHCKOI'O 3aKOHOJATE/IbCTBA. A B
Halliburton 3a1€#iCTBOBaHO 10 95% MECTHBIX Ka/1pOB!
U, cmero Bac 3aBepuThb, BCE OHU CIIEITUATIUCTBI BLICOKOU

qualified personnel, because for about 15 years, as
our industry was going uphill, international service
companies such Schlumberger, Halliburton, BJ

KBATH(PUKAIINU. Services have been preparing truly professionals. These
companies launched their business in Kazakhstan
relying on own human resource, but nowadays 90%

of their staff are local personnel. This is their standard

BK: Kaxkue apryMeHTsl IPHHHMAJIHCh BO
BHHMAaHUE IIPU BBIOOPE IIPOU3BOTUTEIA,
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Y KOTOPOT'O OyZieT IPpHOOpeTeHA KOJITIOOHMHIOBA
YCTaHOBKa?

A.K.: MbI cuuTaeM, 9To C3A0 «Ddugmant» — 3To
O4YE€HDb AUHAMUWNYHASA KOMITAHHA, 9y TKO PEArUPYIOIIast
Ha TPEOOBAHMA PBIHKA, BEAYIAS CEPE3HYIO PabOTy
10 YCOBEPIIEHCTBOBAHUIO BBIITYCKAEMOM IIPOAYKIUU,
OCYIIECTBJIAIONIASA HAICKHOE IIOCJIENIPOAAKHOE
CEPBUCHOE OOCITY’ KUBAHHUE CBOUX YCTAHOBOK.

BK: 3Har0T 1M :KypHAI <BpeMsa KOJITIOOHHIa»
B Kazaxcrane?

A.K.: I ynTaro Bau »KypHaJI B 3JIEKTPOHHOM BEPCUU.
MHOTIH€E CTaTbU BBI3BIBAIOT HHTEPEC. MHE yIA7IOCh
MOYEPIHYTb HEMAJIO OJIE3HOU HH(POPMAIUH,
KOTOpAsi O4EHDb [IOMOTI'A€T B PA6OTE. XOTEJIOCH OBI,
4TOOBI B )KyPHAaJIE ObLIIO OOJBIIE CBEAECHUI O HOBOM
0B60OPYIOBAHNH, TOCTYIAIOMIEM HA PBIHOK, O €T'O
XAPAKTEPUCTHUKAX U BO3MOXKHOCTAX, 00 ACCOPTUMEHTE
KOMIUIEKTYIOMIUX, UX IIJIIOCAX U MUHYCaX. IHTEPECHO
TAKXKE OBLIO OBl IOYUTATH OT3bIBBI ITOJIb30BATENEN O TOM
WJIA UHOM MAIIWHE, O TOM, KAKOBA OHA B 9KCILTYaTAI[ UL

BK: Kakue TeXHOJI0ruu Hed)rerasocepBuca,
Ha Bam B3171s,1, OyAyT BOCTPEOOBaAHBI
B OJIM>KAMIIIHE FOJbI?

A.K.: DTO BCETO JIMIIb MOE CYO'BEKTUBHOE MHEHHE....
Jymaro, OypeHHUE OCTAHETCS CBOCOOPA3ZHBIM
(p;1rarMaHOM UHAYCTPHH, HO €T I0JIS OYAET IIOCTENIEHHO
YMEHBIIATHCA. TPaJUITMOHHBIA KAITUTAJIBHBIA PEMOHT B
TOM BUJIE, B KOTOPOM OH PA0OTAET CENYAC, COXPAHUTCH.
KonTio6uHr nMeeT 60IIbIINE NEPCIEKTUBEL, XOTS
cdepa €ro IPUMEHEHNUA HE YHUBEPCAIbHA. CUUTAIO,
€r0 10JIA OYAET PACTH, TIOTOMY YTO B OCHOBE 3TOHU
TEXHOJIOTUH JIEKUT IPOIPECCUBHAS, HO, B CYIITHOCTH,
npocTas KoHLenys. OHa Ob11a 6JIECTAIE PEATTU30BAHA
U B [TIOCJIEAHEE IECATUIIETHE TIO3BOINIIA JOOUTHCA
3 HeKTUBHBIX pe3yabTaToB. Jos1s1 ['PIT 0114, ecTh u
OCTAHETCSI HEOOIBIION B CHUIIY Psiia IPUYMH. PazBurne
HAIMPABJIEHHOI'O 6yPEHUA IPOTHO3UPOBATD TPYAHO,
MOCKOJIBKY €TO UCIIOJIb30BAHUE COMPAKEHO C OOIBITNMHA
CJIIOKHOCTAMU. HO, KOHEUHO, ITIOXKUBEM — YBUAUM. ECTh
XOPOUIasA NOCIOBUILA: «XOYEIb PACCMEINUTD bora,
PACCKaXKU EMY O CBOMX IUIAHAX>.

BK: YT0 GBI BBI IOZKEIATH HALIEMY >KYPHATY?
A.K.: XOT€en0Ch 6bl, YTOOBI HA €I'0 CTPAHULIAX
MOABJIATIOCH OOJIBIIIE MATEPHUAJIOB O HAIIIEM PETHOHE:
O MECTOPOXKAECHUAX, COOBITUAX, KOMITAHUAX,
cnenuanucrax Kazaxcrana u oco6eHHo menbda
Kacnmrickoro Mmopst. Ceriuac MMEHHO OH IIPE/ICTABISAET
OOJBIION UHTEPEC I UTHBECTOPOB U IMOJIMTUYECKUX CHUIL.

BK: IlocTapaemMmcsa y4ecTb Bamu nmoxeixanusa.
Cnmacu6o 3a 6eceny. ©

Besa 6eceny 'anaa BYJIBIKA, <BpeMs KOJITIOOHHTIA»

regions: Kazakhstan

business practice, as well a requirement of Kazakhstan’s
legislation. The manpower of Halliburton Kazakhstan
is 95% local! And I assure you, that all of them are highly
qualified specialists.

CTT: What factors were taken into account
when choosing the manufacture who would
supply coiled tubing unit?

A.K.: We think that NOV Fidmash is a very dynamic
company that keenly adjusts to market requirements
and does great work in order to enhance its line of
equipment and offers reliable after-sale service of its
units.

CTT: Is the Coiled Tubing Times Journal
recognized in Kazakhstan?

A.K.: Personally, I read your journal in e-version.
A lot of articles arouse interest. I have found a good
deal of valuable information, which is helpful at my
work. I would like to see on pages of the journal more
information on new equipment, emerging at the
market, its characteristics and capabilities, the range of
component parts, their advantages and disadvantages.
It would also be interesting to get users’ feedback
on a particular piece of machinery, its application
characteristics.

CTT: What technologies do you think are going
to be in the most demand in coming years?

A.K.: This is only my subjective opinion... I think,
drilling will remain a kind of flagship of the industry,
but its share will be shrinking gradually. Conventional
workover, the way it is now, will remain too. Coiled
tubing has very good prospects, but its scope of
application is not really broad. Its popularity will be
growing, because the concept is progressive yet rather
simple. It was brilliantly developed and allowed to
achieve considerable results in the previous decade.
The share of hydraulic fracturing is not big now and it
will remain so due to a number of reasons. It is difficult
to predict development of directional drilling, as this
technology is associated with serious challenges, but
let’s wait and see. There is a good saying: “If you want to
make God laugh, tell him about your plans.”

CTT: What could you wish to our journal?

A.K.:Iwould like to see on pages of the journal
more publications about our region: oil and gas fields,
events, companies, specialists working in Kazakhstan
and especially offshore, in the Caspian Sea. This region
is currently of special interest to investors and the
government.

CTIT: We will try to consider your feedback.
Thankyou. ©

Halina BULYKA, Coiled Tubing Times
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QUESTIONS TO SPECIALIST:

Application and Maintenance

of Coiled Tubing

Bpemsa koarioouHra: I'-H JIaHJI3I0, 910
oIpenessaeT BHIOOP IIPOU3BOTUTEIA
THOKOM TPYyOBI?

JdaHHuC Janasmn: Beioop Nponu3BOANUTEISI TUOKOM
TPYyObl, KOTOPBIH JIEJIAET CEPBUCHAS KOMIIAHUS,
3aBUCUT OT PsiJia OOCTOSITENbCTB. BO-IIEPBBIX,

OH OIIPEJENAETCS TOH NPOAYKIIHEHN, KOTOPYIO
OPEAIAracT KOMITAHUSI-IIPOU3BOAUTEIIb,
HAJIMYUEM HEOOXOJUMOT'O BUJJA THOKOM TPyObI

JUJ1s1 BBITIOJTHEHU A CEPBUCHOI Ollepaniui. Bropoit
KPUTEPHUIL — OMIBIT IPOU3BOAUTES U OT3BIBBI OO
HUCIIOIB30BAHNUH ITPOIYKT4 B IIOJIEBBIX YCIOBUSX.
Kpome TOro, BasKHO yYUTBIBATb CEPBUCHOE
OOCITy’>KUBAHUE, TO, KAKYIO IIOAACPKKY KOMIIAHUS —
POU3BOAUTEIIb THOKOU TPYOBI OKA3BbIBAET
CEPBUCHOM KOMITAHUH.

BK: Komnanusa Tenaris ogHa 13 CAMBIX
OIIBITHBIX KOMIIAHU, HE TAK JIN?

J.1.: CoBepeHHO BEPHO. [IpOM3BOACTBO rHOKOM
TPyObl HAUMHAJIOCH B YACTHOM KOMITAHUHM Precision
Tube Technology, KOTOPAasl B PE3YAbTATE MOIVIONIEHUSI
CTaJIa 9YaCThIO KOprnopanuu Tenaris, MUPOBOro
JIMJIEPA TIO IPOU3BOACTBY BCEX BUJIOB OYPUIBHBIX
Tpy6. TAKMM 0OPA30M, MBI UMEEM HOJIEE UEM
20-J1IETHHH OIBIT ITO TPOU3BOJCTBY F'MOKOM TPYObI
U, ABJIASCH YACTBIO TAKOM KPYITHOM CTPYKTYPBI,

Kak Tenaris, MOXXeM IIPEAJIOKUTD JTYUIIEE B MUDE
K44EeCTBO.

BK: Kakue TEXHOJIOI'MH CBApKH Bbl
ucnoans3dyere? IlppMeHsaeTe JIH Bl POTOPHYIO
CBAPKY TPEHHEM, KaK OJHH H3 BAIIUX
OCHOBHBIX KOHKYPEHTOB?

J.J1.: Mbl HIpUMEHSEM YIVIOBYIO CBAPKY /I
COEIMHEHU IT0JIOC WITpUIca. Kpome Toro, Mol
UCIOJIb3YEM IJIA3MEHHYIO JyTOBYIO CBAPKY,
KOTOpPAas AA€T OYE€Hb XOPOUINE PE3YJILTATHL
HecKosbKo j1eT Ha3a/J] Hallld KOMIIAHW A U3y4daJia
LEJIECOOOPA3HOCTDb BHEJIPEHUA POTOPHOMU
CBAPKU TPEHUEM B IIPOMU3BOACTBEHHBIM IIPOLIECC.
IIpOBOAMJIMCE TECTHI, HAIIPABJICHHBIE HA U3yYECHUE
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annuc/arnnsn, ynpaeaarouitl
ouUperxmop no npou3eo0cme) 2UOKUx
mpyo6 xomnaruu Tenaris, omeeuaem
Ha B0NPOCHL HAUUX HUmMameerl u
nocemumeJiell caiima

O PA3IUUHBLX ACNeKIMAX NPUMEHEHU
U MEXHUMECKO20 OOCIYHCUBAMHUSL
2uoKuUx mp)o.

Dennis Dunlap, Managing Direcior;

Coiled Tubes, Tenaris is answering the
questions of our readers and website users
about application and maintenance

of coiled tubing.

Coiled Tubing Times: Mr. Dunlap, what does
the choice of coiled tubing manufacturer
depend on?

Dennis Dunlap: Selection made by a coiled tubing
service company would be based on a variety of factors.
Firstly, it would be determined by the products that are
being offered and making sure that the product they
need to do the job is available. Secondly, it will depend
on the experience of the manufacturer, how much
history and experience has the manufacturer had in
producing particular products and how those products
performed in the field for that particular company
or for other service companies. I think it’s also very
important to look at the customer service that comes
from the manufacturer and how the manufacturer
supports that service company.

CTT: Tenaris has a long history of producing
coiled tubing, doesn’t it?

D.D.: That'’s correct. We were originally Precision
Tube Technology, a private company. In the course of



BO3MOXKHOT'O YJTYy4IIEHH TPOU3BOAUTEIBHOCTH HIIN
JPYTUX CBOUCTB I'MOKOH TPYObI, U3TOTOBJIEHHOU C
HUCIIOIb30BAHHUEM 3TOH TEXHOJIOTUU. MBI IPHUIIIN

K BBIBOZY, YTO PE3YJIBTATHI HE YIyYIIHIUCH ITO
CPaBHEHUIO C NPEBIAYIIUMH, ¥ IPHUHSJIHN PEMIEHUE
HE BHEIPATD 3TY TEXHOJIOTUIO B IPOU3BOIACTBO.
Tenaris aKTHBHO IPHUMEHAET PACIPOCTPAHEHHOE

B OTPACJIA MOJEINPOBAHUE YCTATOCTHBIX
MPOLIECCOB U IAPAHTUPYET BBICOKOE KA4E€CTBO IIBOB,
MOJIyYEHHBIX IIPH IIJIA3MEHHOM [yTOBOH CBAPKE.

BK: Bbl rIpogaeTe rHOKYIO TPyOy HA pHIHKE
crpan CHI?

. .: [1a, MBI peaIn3yem HAIy IIPOAYKIIUIO Yyepes
IpeACTABUTEIIEN POCCUHUCKOIO PhIHKA. KpoMe TOoro,
HAaIlla KOMIIaHUs uMeeT o(prc B MOCKBe, yepes
KOTOPBII OCYIIECTBIAIOTCS MPAMBIE TPOJAKH.
Oducel Tenaris pacroIOKEHBI IO BCEMY MUPY, U
3TO ELIE OAHO IIPEUMYIIECTBO COTPYAHUYECTBA
HAIIETO MNOJAPA3ACIEHUA C STUM MUPOBBIM
muaepoMm. B Kazaxcrane v Apyrux CTpaHax peruoHa
Kacnuiickoro Mopst HOCTaBKa TMOKOU TPYOBI
NPOU3BOACTBA Tenaris OCymeCcTBIAETCA 4epes3 OgHY
U3 MEXKIYHAPOJHBIX HEPTECEPBUCHBIX KOMITAHUI.

BK: KakoBa crenupuKaua npeaiaraeMomu
BaMH IPOAYKITHH?

J..: Tenaris npearaeT MUpOYanImnid
BBIOOD AMAMETPOB — OT 19,05 10 127 MM. MBI
MIPOU3BEJIN HECKOIBKO MUJIJIMOHOB METPOB THOKHX
TPyOOIIPOBOJOB — 3TO TMOKA TPYOa C TPEXCIOMHBIM
AHTHUKOPPO3ZUIHBIM ITOKPBITHEM, KOTOPAS
NPUMEHAETCA HA MOpe. HaMm ele He MPUXOAUIOCh
NPOU3BOAUTH TPYOY AruaMeTpoMm 114,3 Mm a1s
CEPBUCHBIX OIIEPAIINT, HO MBI THPOPMHUPYEM
HAIIUX IOTPEOUTEIIAX O TAKOH BOZMOKHOCTH.
Yamie BCETo MOCTYIAIOT 3aKa3bl HA IPOU3BOACTBO
T'UOKOI TPYOBI AUAMETPOM 88,9 MM — 3TO CAMBIH
PacnpOCTPAHEHHBIA PA3MeED I IPOBECHUA
BHYTPUCKBAKUHHBIX PA0OT. TONIIMHA CTEHKU
3aBHUCHUT OT MAPKH CTAJIM, MAKCHUMAJIbBHOE 3HAUYEHNE
3TOro napamerpa — 7,62 Mm.

BK: Crais KaKoro npou3BoguTeasa Bel
HCIIOJIb3yeTe?

J.Jd.: BOCHOBHOM MBI UCIIOJIb3YEM CTAJIb
u3 ©panuyu. Ham napTHEp — U3BECTHBIN
MEXKAYHAPOIHBIA IIPOU3BOJAUTEND CTAJIN.

BK: YTO ObI BBI MOPEKOMEHTOBATH A1
YBEJIHYECHHUA IKCILIYATAITHOHHOI'O pecypca
T'HOKOM TPYyOBbI, KOTOPBIH HHOIZA COCTABIISET
MmeHee 50%?

A.1O.: B 6onbmuHcTBe cTaTeit SPE, HAIMMCaHHBIX
IIPEACTABUTESAMH CEPBUCHBIX KOMITAHUI,

I'OBOPUTCS O TOM, YTO OCHOBHBIMH IPUYNHAMU
JOCPOYHOI'O BBIXOJA U3 CTPOSI THOKUX }

questions to specialist

two different acquisitions we now find ourselves a part
of Tenaris, a global manufacturer of any and all types
of drill pipes. Having an experience as a coiled tubing
manufacturer over 20 years of producing the product,
combined with world-wide experience and the
financial recourses that come with as a part of much
larger company as Tenaris, we can offer the best-in-
the-world quality.

CTT: What welding technologies do you use?
Have you tried Friction Stir Welding, applied by
one of your competitors?

D.D.: We do the Bias Welding Process — that’s the
welding technique that is used to join the drill strips to
make a long continuous tube. We also use the Plasma
Arc Welding Process, that’s the process that has been
proven and shown to be quite successful in producing
welds. As a company several years ago we have looked
at the Friction Stir Welding Process ourselves and
produced test wells to see if we could see benefits
either in producibility or performance of the bias
welds. Quite frankly we came to the conclusion that it
did notyield the results that were better in comparison
with the processes that we’ve been already using.
We’ve made a decision at that point not to pursue
that process. Our experience there is with the fatigue
modeling that is heavily used in the industry. There are
thousands test data showing that the welds produced
with Plasma Arc Welding Processes are very well
understood and very predictable.

CTT: Do you sell in the FSU market?

D.D.: Yes, we do. We have worked with local
representatives in Russia. Tenaris, however, has an
office in Moscow, and it sells into the Russian market.
There is a benefit transition from our historical
business relationship of working with Tenaris offices
around the world including Russia. In Kazakhstan and
in the Caspian region we sell through an international
service company.

CTT: What is the range of ODs and wall
thicknesses that you manufacture?

D.D.: We do have the widest range of diameters. The
smallest size that we can produce is % inch in diameter
and we can actually manufacture up to 5 inch ODs. We
have supplied several million feet of coiled line pipe
(coiled tubing with 3-layer corrosion resistant plastic
coating for corrosion resistance, generally for marine
environments). We haven’t yet produced any 4 % inch
for commercial well servicing applications, but we
certainly inform service companies about we have the
ability available when the coiled tubing units are ready.
We’re routinely producing 3 % inch OD materials for
coil drilling string. In terms of wall thickness we can
produce up to a maximum of 0.300 inches (7.62 mm).
The wall thickness depends on the steel grade. But
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TPYyO ABJIAIOTCA KOPPO3UA U MEXAHUUECKUE
HOBPEXACHU. BHYTPEHHAS KOPPO3US NI
MEXAHUYECKHUE IOBPEXIECHUS IPUBOAAT K
U3MEHEHHUIO (PU3UYECKOI FT€OMETPUH TPYOBI U,
KaK CJIEICTBHE, YMEHBIIEHUIO PA0OOYETO peCcypca.
IT03TOMY OYEHB BAXKHO COOJIIONATD YCJIOBUS
IKCILTYaTAIIUU THOKOM TPYyOBI [J1s1 YBEJTUUECHUS €€
CpPOKa CJIYKOBL

BK: Kaky¥o ruGKyIo TpyOy Bl GBI
PEKOMEHIOBAIH JJIA HCIIOJIb30BAHHUA B CpeaxX
C BBICOKHM COJEepPKaHHEM cepoBOogopoaa?

J.JX.: Mbl IPOBOJIMJIN UCCJIEAOBAHUS PAOOTHI
T'UOKON TPyOBL, U3TOTOBJIEHHOU U3 CTAJIN
Pa3IUYHBIX MAPOK, B ATPECCUBHBIX CPEJAX.

B NOJOOHBIX CUTYALUAX TPy6A TOABEPTAETCS
Pa3IUYHBIM BUZIAM KOPPO3HUH U PACTPECKUBAHUSL.
Heob6xoamumo paccMaTpUBaTh KOHKPETHBIE
CUTYAIIUU U YYUTBIBATH KOJIMYECTBEHHOE
COJIEPKAHUE CEPOBOIOPOAA, MPOJOIKUTEIBHOCTD
Ooneparny, BpeM HAXOX/JEHU THOKOM TPyObl
B CKBA’)KHHE U BO3MOKHOCTb IPUMEHEHUS
UHT'UOHUTOPOB JIJIS1 JOIOJIHUTEIBHOU 3a1IUTHL Bee
MEPEYNCIIEHHBIE (DAKTOPBI OTHOCATCSA K YCJIIOBHUAM
CpeJibl, U IPOU3BOAUTENL F'HOKOI TPYObI HE
MOJKET UX IIPEABUMETD, XOTA MBI IIPEJOCTABIISAEM
KOHCYJIBTAIIUH B CJIy4ae HEOO6XOqUMOCTU. HO B
[1EJIOM OCHOBHOE PENIEHHE IO BBIOOPY BHU/Id THOKOH
TPyOBI IPUHUMAET CEPBUCHAA KOMITAHM A, KOTOPAs
JIy4IIE 3HAET IKCILIYaTAIJUOHHBIE YCIIOBH L.

BK: MozkeT TH TPy6a U3 HOJTUMEPHBIX
MaTEPHAIOB 3aMEHUTD TPATHITHOHHYIO
CTAJIBHYIO THOKYIO TPYOY B arpECCHBHBIX
cpemax?

. 0.: PasymeeTca, HOMMEPHI U IIJIACTMACCHI BO
MHOTHX CJIy4asaX 60JIee YCTONYHBBI K KOPPO3UH.
CyIIECTBYIOT U HEJOCTATKH MATEPHUATIOB TAKOT'O
THUIIA, Y [VIABHBIN U3 HUX — OTPAHUYEHHNE
o TeMmneparype. [IpOYHOCTb Ha PA3PBIB U
HA PACTAKEHME — €IIIe OfHA ITpobiema. Kak
OCYUIECTBJISATh CITYCK HA ITTyOHHY, B€Jlb TPyOa
JOJIKHA OITYCKATBHCA MOJ, AEHCTBUEM COOCTBEHHOI'O
Beca? [ToTMMepPHBIE MATEPHUAIIBI OYEHD JIETKUE,

U HEJJOCTATOYHOE TATOBOE YCHUJIME IIPUBEJET K
OJIOKUPOBKE TPyOBL TAKMM 06pa30M, CITYCK B
CKBKMHY OJIMMEPHOI TPYObI TAKXKE OI'DAHUYEH
1o ri1youHe. 3a nocneguue 10—15 j1eT Ha ppIHKE
OBLIO 1BA IPOU3BOAUTEIA, KOTOPBIE IIPUJIATAJIN
3HAYUTEJIbHBIE YCUJINA JJ1 TIPOJBHKEHUA

I'MOKOU TPyObl N3 KOMITIO3UTHBIX MATCPUAJIOB.
PazpabaTbIBaICA YHUKAJIBHBIA IIOJITUMEPHBIA COCTAB,
6bLJIA TPESYCMOTPEHA BO3MOKHOCTD KPEIJICHU ST
OITTOBOJIOKOHHOT'O Ka6€JI5 B CTEHKE TPYOBbI, HO

HH OZIVH U3 3THUX IPOU3BOJUTENCH HE TOONIICS
KOMMEPYECKOTro ycrexa. [Toxany, CyImecTByoT
[IPEUMYLIECTBA [IPUMEHEHUS TPYO U3 KOMIIO3UTHBIX
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it’s a limitation by a steel supplier, not by our ability to
produce the tube.

CTT: Who are your steel suppliers?

D.D.: Principally we’re using steel from our supplier
in France. It’s a well-known international steel maker,
but the mill is physically located in France.

CTT: What would you recommend to increase
the working life of CT? Sometimes the actual
working life is less than 50 per cent.

D.D.: If you look at the number of papers that have
been published by the service companies over the
years, it has indicated that the principal causes of
coiled tubing failures or premature failures are often
corrosion as well as mechanical damage that occur to
the tube. Any incidents like particularly mechanical
damage or internal corrosion whether from storage
or from the product that comes through the tube, will
change the physical geometry of the tube and can
often lead to pre-mature fatigue failures. So, making
sure, being very conscious of the surface working
conditions — how the tube is being handled — is a very
important aspect to maximize the life of the tube.

CTT: What kind of coiled tubing would you
advise to use in sore environments?

D.D.: We have several different grades of material,
and we have performed testing of all grades of
material in H,S environments. There are different
corrosion phenomena as well as cracking that can
occur in those situations. It really comes down to the
particular application environment: how much H2S
is actually present there, what is the duration of the
job, how long would the pipe actually be in the hole,
the ability to apply the inhibitors to the tube to add
protection. Those are all environmental factors that
we as manufacturers cannot anticipate. In situations
when there are questions we can certainly discuss the
type of testing that we have performed and provide
suggestions. But, in the end of the day, it’s going to be
up to the service company and the operator who know
the exact well conditions.

CTT: Can plastic tubing replace stainless steel
tubing in highly-corrosive environments?

D.D.: Certainly, polymers and plastics in many cases
are much more resilient in resistance to corrosion
in fields. There are drawbacks to polymer products,
the main one being restriction to lower temperature
environments. Tensile strength becomes an issue as
well: how can they go in the well, when the tube still
has to be able to pull its own weight. One of the other
issues is actually the weight of the material itself. It’s
very light, and the drag forces of its going into the
hole would actually cause it to physically lock up. So
you may not be able to go into the well with that type



MAaTEPHAJIOB B ATPECCUBHBIX CPEAX HUJIH JJI5
334KAYKU XUMPEATEHTOB, HO JIJIs1 OOJIbIIMHCTBA
onepanu He(PTEra3oBOro CEPBUCA U OYPEHM S
rU6Kast TpyoOa U3 CTAIN — HAWJIY YU BADUAHT.

BK: IIlpon3BoauTe U Bbl rHOKYIO TPYOy 13
HEPKABEIOIECH CTAa/In?

H.1.: B crpykrype Tenaris €eCTb KOMIAaHUA
SeaCat, KOTOpas 3aHUMAETCA ITIPOUZBOICTBOM
TPyObI U3 HEPrKaBeIoen cTanu. I[Tono6Ho Precision
Tube Technology, 3Ta HE3aBUCHUMASI KOMITAHUS
CTaJ1a 9acThIO Tenaris B pe3y/bTaTe HOITIOMIEHH .
OHU NPOU3BOAAT PA3JIUYHBIE BU/BI TPYO U3
HEPIKABEIOMIEN CTAJIN C TPUMEHEHUEM TEXHOJIOTUH
JIA3EPHOM CBAPKU, KOTOPAS 6OJIBIIIE TOJXOIUT
JJI51 BBICOKOJICTUPOBAHHBIX MATCPHUAJIOB, YCM
BBICOKOYACTOTHASI UHAYKIITUOHHAS CBAPKA.

BK: KakoBa 06/1aCTh IIPUMEHEHHU I THOKOM
TPYOBI N3 HEP>KABEIONUIE CTATH?

JI1: B OCHOBHOM 3TO TIO/IBO/IHBIN TMOKUH
IJIAHTOKA0E/Ib, KOTOPBII POKJIAIBIBACTCS HA
OOJIBIION ITTYOUHE /11 COEAUMHEHM S IOABOTHOMU
CKBaKMHBI C CUCTEMOU YIIPABJIEHH INIAT(POPMOIL.
Kpome Toro, rubkast Tpyda u3 HeprKaBeroe
CTaJIM IPOUBBOJUTCS JIJIs1 OTPAHUYEHHOI'O YUCIIA
BHYTPUCKBAKMHHBIX OIEPALUI B ATPECCUBHBIX
Cpe€/lax C BBICOKUM COJICP:KAHUEM CEPOBOAOPOAA U
YIVIEKHCJIOTO I'a34.

BK: Kakue yCJIOBHSA HEOOXOTHUMO COOIIONATH
IIPU XPAHEHHUH IT'NOKOM TPYOBI IIPH
TeMIIEpaTypax Huxe -4 °C?

J.JI.: B Takux TeMIepaTypHbIX YCIOBUAX
HEOOXOANMO YOEAUTBCH, YTO BHYTPU I'MOKOH TPYObI
HE OCTAJIOCH BOJBL JIe]|, KOTOPBII O6Pa3yeTcs
MIPU 3AMEP3AHNH BOJIBI, BBI3BIBAECT PACTKEHUE
U IIPUBOJUT K ITOBPEXKJCHUIO TPYObL. MBI ObI
PEKOMEHIOBAJIA UCIIOIb30BATh BHYTPEHHIOIO
OUYMCTKY TPYO IBIKAMHU U 3aKAYKY A30Ta LIS
YAAIEHUA XKUJKOCTU — BOJbI HJI OYPOBOTO
pactBOopa. Ha HameM npeanpuaTiy NpeIaracTcsa
yCJIyTa 3aKa4KU IVIMKOJISI W AaHTU(PPU3a B THOKYIO
TpyOy. [Ipy HanmnM4uuu aHTUPPU3a BOJA, KOTOPAs
MOIJIa OCTATBCS B THOKOY TPYyOE, HE 3AMEP3HET.

BK: Kakue pekoMeHIariuu Bo1 ObI aru
O paGoTe C TUOKOM TPYOO¥ JHaMeTPOM
1.75-2 arorima Ha KanmaraHckom
MECTOPOKIACHHUH, ITT€ KOHIICHTPAITHUA
cepoBogopoaa cocrasager 16%, a rmacrosoe
masiaeHnue 800 arm.?

. J1.: DTOT BOIIPOC CIEAYET 3a4ATh IIPEICTABUTEIIO
CEPBUCHOM KOMITAHHH, HO 1 [IOIIPOOYIO OTBETUTh.
HacKOMBKO 1 NOMHIO, CKBA)KMHBI Kamaraunckoro
MECTOPOXKACHUSI JOCTATOYHO IITy6oKHe — 10 6000

METPOB, HO3TOMY IIPUXO/IUTCS TOBOPUTD O CJIOKHBIX }

questions to specialist

of material as you would with steel. There were two
different manufacturers over the last 10 or 15 years that
made significant efforts to try to develop a composite
coiled tubing product, including ability to inserts
optical fibers in the wall of the tube and have a unique
design. But in the end of the day neither of those
manufacturers was able to achieve commercial success.
They are probably some niche applications — chemical
injection or highly-corrosive environments — where
they may work, but for the majority of well service or
well drilling applications, where coiled tubing is being
used, I feel steel is a better alternative.

CTT: Do you manufacture stainless steel
coiled tubing?

D.D.: We actually have a sister company, which is a
part of Tenaris, that makes coiled stainless steel tube.
It was formerly called SeaCat. Very similar to Precision
Tube Technology, they were a small private company,
which became a part of Tenaris through acquisitions.
They have a capability to produce a variety of stainless
steel materials, utilizing a laser welding technology,
which is much more suited for the higher alloyed
materials than high frequency induction welding.

CTT: What is the application for this kind
of tubing?

D.D.: Most of the products that they manufacture
are used as components in Subsea Umbilicals for
subsea wells. These bundled umbilicals are actually
laid on the sea bed in deepwater for connecting a
subsea well to a control platform. However, we have
supplied numerous coiled tubing strings using the
same stainless steel material for other downhole
applications, and they were almost exclusively
permanent installations for corrosive environment,
cither CO, or H,S or both present in the well.

CTT: What are your recommendations for
storing coiled tubing in cold temperatures,
lower than 25 deg F?

D.D.: At that temperature the concern is obviously
whether there is water remaining inside the coiled
tubing string. It can freeze, force the extension and
cause the tube to fail. The processes that we would
recommend include utilizing pigging technology and
nitrogen to displace all the fluid — whether it is drilling
mud or water — out of the coiled tubing string. Within
our plant we actually circulate a plug of glycol or
antifreeze through the string so that in the event there
is any water left in there, it will contain glycol and it
won't freeze.

CTT: What would you recommend for work
with CT at the Kashagan field where H2S is
16 percent, the CT supposed to be used is
1% -2 inch and the pressure is 11 200 psi. }
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YCIOBUSAX IPOBEJAEHUS PA6OT. BAXKHO NPUBIEKATD
JULSI TAKOU pa®OTBI CEPBUCHYIO KOMITAHUIO, KOTOPAs
CJIEJIAET TOYHBIN PACYET ONEPALIUH, IPUHUMAS BO
BHUMAHME BCE CHUJIBL, IPUCYTCTBYIOHMIUE B CKBAKMHE,
U raPaHTHPYS OECIPENATCTBEHHOE TPOXOXKACHUE
TUOKOU TPYOBI HA JHO CKBAXKUHBI U TOCIEAYIONIEE
U3BJIEYCHUE. B OTPAC/IU JOCTATOYHO AKTUBHO
UCCJIEJOBAJICS BOIIPOC IPOBENEHUS OIIEPAIIUI C
TUOKOI TPYOOH B YCIIOBHSX BBICOKOI'O COICPKAHUS
CEPOBOJIOPO/A M BBICOKOI'O IABJIEHUA. B JTaHHOM
CJIy4ae 3KCIUIYAaTAlIMOHHBIN PECYPC THOKOM

TPyObI OyET OTPAHUYHUBATHCA MIMEHHO HAJIMYHEM
cepoBojiopoza. HedrerazonoosBaromeil KOMIaHUNU
HEOOXOANMO YOEIUTHCS, YTO CEPBUCHASI KOMITAHUS
UMEET B HAJTUYHUU I'HOKYIO TPYOy JOCTATOYHOU
MPOYHOCTH JIJIS IPOBEACHUSA 3TOM PAOOTHL

BK: Kak Banru moTpeGHuTe IH OCYyECTBIAIOT
TEXHHIECKOe 00CcTy:kuBanue? Kakue
TEXHOJIOTI'HH H O00PYJOBAHHE HM CJIEXYET
IIPUMEHATH IJISI PEMOHTA THOKHUX TPYO?

A..: 51 61 pa3fenuyi BHyTPEHHEE U BHENTHEE
TEXHUYECKOE OOCIIYKUBAHUE. YTO KACAETCS IEPBOTO
ACMEKTA, OYEHD BA’KHO 10 3aBEPIIEHUH PAOOTHI
MPOMBIBATb BHYTPEHHIOIO IOBEPXHOCTD 'MOKOH
TPyOBI C IPUMEHEHUEM A30T4, YTOOBI yOEAUTBCH, UTO
JIIOOBIE XKUJTKOCTU — XUMHUKATBI U KUCJIOTHI —

OBLIIN YJAJIEHBL DTO 3AIIUTUT THOKYIO TPyOy OT
BHYTPEHHEN KOPPO3HHU.

J1J151 OCYIIECTBIEHN A BHENTHETO TEXHUYECKOTO
O6CTy’)KUBAHUA PEKOMEHAYETCS IOCJIE OKOHYAHUSA
PaboOTHl pAa3MaTHIBATE TPYOY, IPOBEPSITH €€ HA
HAJIMYHE NOBPEXJAECHUN U 3AIUIATDH OT BHENTHEN
KOPPO3HUN. DTU MEPONIPHUATHSA 3HAYUTEIBHO
YBEJINYAT KCIIYATAMOHHBIN pECYPC THOKOMU
TPYyOBL B citydae noBpexAeHN HEOOXOIUMO
BBIPE3ATh Y4ACTOK I'MOKOU TPYObl M IPOU3BECTHU
CBAPKY.

Tenaris MpOBOAUT OOYUYEHHE TEXHOIOI UM
CBAPKU, AAET PEKOMEHALAH 10 UCTIOIb30BAHUIO
HEOOXOAMMBIX MATEPHUAJIOB. Be3yCI0BHO, IO
3aBEPIIEHUH CBAPKU HEOOXOAMMO ITPOBOJUTH
J1e(PEKTOCKOITHIO B4, ’KEIATEIBHO C
HCIIOJIb30BAHHUEM PEHTTEHA, I O6ECTIEYEHN A
BBICOKOI IIPOYHOCTHU CBAPHOI'O ceyeHus. Kpome
TOT'O, JIVYIIIE UCTIOIB30BATH IIPOIPAMMHOE
NIPUJIOKEHUE JIJIST MOJEIMPOBAHUA YCTAJIOCTHBIX
XAPAKTEPUCTUK 'MOKOM TPyObL. C IIOMOIIBIO TAKOI'O
MIPUJIOKEHU S MOKHO OIPEACIUTD OCTATOYHbBIM
IKCIUTYATAIIMOHHBIN PECYPC TON YaCTU THOKOH
TPYOBl, KOTOPAsI IOJBEPraIaCh PEMOHTY. BO3MOXKHO,
MIPH/IETCS BBITIOJIHUTD CBAPKY 32HOBO, IIOTOMY YTO
HEKAYECTBEHHOE COEIMHEHUE BBI30BET COKPAIIICHUE
CpPOKa CJIYKObI BCEN KOJIOHHBI THOKUX TPYO. B 11€710M
Ka4eCTBEHHOE TEXHUYECKOE OOCTYKUBAHUE U
PEMOHT — BaXXKHEMIITHE BOIIPOCHL, KOTOPBIM JIOJI>KHA
y/IeJISITh BHUMAHUE CEPBUCHAS KOMIIAHUS.
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D.D.: This is more up to a service company, but
again high H,S — and my recollection is that the wells
in the Kashagan filed are pretty deep — up to 6000 m —
that’s going to be a challenging environment. It’s going
to be very important that they work with a coiled
tubing service company that can adequately model
the operation to be performed, so that they know
whether they’ll be able to get the tubing into
the bottom of the well and then get it back out,
looking at all the forces that are present there. I think
because of the high H,S content and high pressures,

I believe there has been enough testing done in the
industry to demonstrate that the overall life of that
coiled tubing will be predominantly effected by the
H,S. They will to need to make sure that the coiled
tubing service company has adequate strength of the
pipe to do all the work.

CTT: How can your clients perform the
repairs and maintenance of the tubing
themselves?

D.D.: There are two aspects: internal and external
maintenance. As far as the internal maintenance is
concerned, it is very important that on the completion
of the job they flush the inside of the coiled tubing
string to make sure that whatever they were pumping —
chemicals or acids — has been adequately removed,
and that they would displace any fluids down with
nitrogen as well to remove anything from inside of the
string to protect the inside from corrosion.

As far as external maintenance, following the
completion of the job on a reasonable sequel it’s good
if they have the ability to respool the tube, inspect
it (we talked earlier about external damage being a
very important factor) and protect the surface from
additional corrosion. That will enhance the fatigue life
of the tube. If there’s a more significant event — valves
get closed on a tube or another damage occurs — then
the damaged section has to be cut out and the tube
welded.

There is training that Tenaris can provide that
ensures that the welder understands the types of
materials, has the right kind of welding wire and
consumables to perform the weld. Absolutely, the
weld has to be inspected, preferably X-rayed, so that
the remaining profile of the weld can be confirmed,
that complete weld fusion, complete penetration of
the material has been achieved. And then ideally they
should fatigue modeling software to track the life of
the coil. By using this software the service company
can also track the residual cycle life the particular
welded part of the string will have. They may have
to come back and cut that weld because it may
affect the fatigue life of the rest of the tube. This all
becomes a significant portion of the maintenance and
replacement schedule, something they have to pay
close attention to as a service company.
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INNOVATIVE EQUIPMENT FOR MODERN
OILFIELD SERVICES
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NOV Fidmash specializes in the
design and manufacture of coiled
tubing and fracturing equipment
and offers oilfield service providers
virtually the whole range of such

000PYOOBANHUA.

OO0Ha U3 OMAUMUIMEILHBLIX UepIn

C3AO «Duomau» — cmpemaerive K akmiueHoMy
Pa3sumino, Kk 0CB0eHUIO 6 PoU3600Cmee

HOBBLX U COBEPULCTLCINBOBAHUIO MPAOULUOHHO
BbLI)CKACMbBIX MOOeNelL. HeoasHo npeonpusamue
OCBOUJIO YCMIAHOBKU, 1IPEOHASHAUCHHbLE OIS of equipment. Recently, the company
CMPOUMEbLCMBaA CKEANCUH: Pa3padomara u bas mastered manufacture of units
BbLITYCKACINCS 08YXHACOCHAA UCMEHIMUDOBOUHASA desz;gned for construction of wells:

equipment.

One of the distinguishing features of
NOV Fidmash is that the compan)y

is constantly striving for active
development, implementation of new
and enbancement of existing lines

YCMAHOBKA U CUNIOBLLE ONIOKIUL K MOOUSILHBIM double-pump cementing unit as well
0YPOBbIM YCIMAHOBKAM. ,z%ower units for mobile drilling rigs.
1Iononnuaca 1 cnexnip 0oopyoosarus he range of equipment for workRover

QLA KANUMAAbHO20 PeMOHINA CKBANCUH.
Oc8oet 8b111)CK a30MmH020 000PYO0BAHUA
UCNAPUMETILHO20 MUNA, NPOOOSNCACT

DACUUDAMBCA MOOCTBHBILL DO KOSIMIOOUH208bLX
YCMAHOBOK — HAHAMO NPOUBOOCINBO )CMAHOBOK

O710%HO20 MUNG 0215 PAOOM HAMOPCKUX

mamgﬁopmax, a maroice YCnaHOB0K Hd HOBbLX

munax utaccu.

OBOPYOOBAHWE )15
CTPOUTEJIbCTBA CKBAXWH

OpHUM U3 BAXKHEHITUX U HANOOJIee
OTBETCTBEHHBIX 3TANOB PA6OTHI IPU CTPOUTEILCTBE
CKBa’KMHBI SIBJISIETCSA €€ LIEMEHTHPOBAHUE. DTA
oneparus, HEOOPaTUMas IO CBOEH CYTH, IIPU
HEYJJOBJIETBOPUTEIBHOM BBIIIOTHEHUU BJICUET
CYILIECTBEHHBIE (DMHAHCOBBIE 3aTPATHL CIIOKHOCTD
OPOBEAEHUS PA6OT U IOCTOSHHO BO3PACTAIONINE
TPEOOBAHUA K CTAHJAPTAM KA4ECTBA [IEMEHTHBIX
PacTBOPOB, UX OGHOPOAHOCTH, UHTEHCUBHOCTH
MO/Ia4YM B CKBAKMHY OOYCIIOBIIN PA3PAOOTKY U
MOABJICHUE HA CBET HOBOU LIEMEHTUPOBOYHOM
YCTAaHOBKH, OTIIMYAIOIIENCA TEPESOBBIMU
TEXHUYECKUMH XAPAKTEPUCTUKAMU U MOJIYIUBIIEA
HazBaHue H1000C. YCTaHOBKA NPEJCTABISIET COOOM
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has been extended too. The company
manufactures nitrogen vaporization
equipment, the product line of coiled
tubing units is constantly expending —
skid-mounted units designed for
offshore rigs as well as units on new
types of chassis are among the recent
changes in the portfolio.

EQUIPMENT FOR WELL
CONSTRUCTION

One of the most important and crucial stages of
well construction is its cementing. This operation
is irreversible in nature and with unsatisfactory
performance it will result in substantial financial
costs. The complexity of the work and constantly
increasing demands for quality standards of
cement slurries, their uniformity and injection
rate stipulated development and emergence of a
new cementing unit remarkable for its technical
features and labeled as H1I000C. This unit is a
piece of equipment mounted on chassis with
automatic control system and includes two
triplex plunger pumps, each with an independent
drive, system for loading and preparation, system



CMOHTHUPOBAHHOE HA MIACCU OOOPYAOBAHUE C
CHUCTEMON ABTOMATUYECKOTO YIIPABIEHHUS U BKJIIOYAET
B Ce0s1 /1BA TPEXIUIYHKEPHBIX HACOCA, KAXKBIN U3
KOTOPBIX UMEET HE3ABUCHUMBIU IIPHUBOJL, CUCTEMY
3arpy3KH U IPUTOTOBJIEHUS, CHCTEMY 3aKAYKU
LIEMEHTHOT'O PACTBOPA MO, BLICOKHUM JIABJICHUEM,
CHUCTEMY KOHTPOJISI U IIPABJIEHUS, MEPHBIC
€MKOCTH U T.JI.

B cocrase yCTaHOBKU 331€HICTBOBAHA CUCTEMA
ABTOMATHYECKOTI'O YIIPABIEHHU S INIOTHOCTBIO
MIPUTOTOBJIEHUSA PACTBOPA, PA3PaOOTAHHAA
U 3amareHToBaHHAs NOV, 4TO NO3BOISIET
rapaHTUPOBATDb 6€CrIEPEO6OMHOE HATHETAHNUE
PacTBOPA B CKBAXXUHY C 33TAHHBIM PACXO/IOM,
MOBBIIAIOIIEE KAYECTBO LIEMEHTUPOBAHUS B
nenoM. Yeranoska H1000C npegHaszHadena i
HPUTOTOBJIEHUA PAOOYEH KUAKOCTHU U IIOAAYH €€
O/ JABJIEHUEM B CKBAXKUHY B IIPOLIECCE OYPEHUA U
KaIIUTAJIBbHOI'O PEMOHTA, 4 TAKXKE ITPH NPOBEJNEHNUH
JPYI'UX IIPOMBIBOYHO-TIPOJIABOYHBIX PA6OT Ha
HEPTAHBIX U I'A30BbIX CKBAKMHAX.

C ee MoMONIbIO MOKHO BBITIOJIHSTD:

* [IEMEHTHUPOBAHUE IKCILTYATAITUOHHBIX KOJIOHH;

* [IEMEHTHPOBAHHUE XBOCTOBUKOB HA
TOPU3OHTAJIBHBIX U HAKJIOHHO-HAIIPABJIEHHBIX
OOKOBBIX CTBOJIAX;

* YCTAHOBKY IEMEHTHBIX MOCTOB;

IIEPEKAYKY (B TOM YMCIIE IIOJ] 1ABJIEHUEM)

XUMHUYECKUX CMECEH U PEATEHTOB, Oy(hEPHBIX

IIPOMBIBOYHBIX JKUJKOCTEN, PACTBOPUTEIIEN,

TAMIIOHAXXHBIX PACTBOPOB JIJIA BBITTIOJTHEHUSA

KAa4ECTBEHHOI'O IEMEHTUPOBAHUS,

* 3AKAYKY CIIEIIUAIbHBIX MATEPUAJIOB JII
NIPEJOTBPAIEHM A MTOVIOIEHU A IIEMEHTHOI'O
pacTBOpQ;

* BCIIOMOTATEJbHBIE PA6OTHI IEPE]] HAYAJIOM
LIEMEHTHUPOBAHUSA, BKJIIOUAA 3aKAYKY U IIPOJABKY
CHENUATBHBIX XUMHUYECKHX COCTABOB;

* KMCJIOTHBIE OOPAOOTKHU U APYIHE ONEPALIUH IO
3aKAYKE XKUJKOCTEN B IIACT.

J1711 IpUBOJA HACOCOB BBICOKOI'O IABJIEHUA
HCITIOJIb3YIOTCA IBA AU3EJIbHBIX IBUTATEA
MOIIHOCTBIO He MeHee 450 JL.C. KAKAbIH, KPY TAITAN
MOMEHT OT KOTOPBIX IEPEJAECTCA HA TPEXIUIYHKEPHBIE
HACOCBI Yepe3 r'HIPOMEXAHUYECKYIO TPAHCMUCCHIO
U Kap/IaHHBIE IEPEIadH, O6ECIICUNBAIONTUE
MaKCHMAaJIbHYIO HA/IEKHOCTb YCTAHOBKH JIasKe ITPU
HAI'PY3KaX, OJIM3KUX K KDUTHYECKHM.

ITepeoBbie TEXHUYECKUE PELICHU, IIPUMEHEHHbIC
MIPY TPOEKTUPOBAHUH YCTAHOBKY, OOECIICYNIIH €H
CJIEAYIONIYE IPEUMYIECTBA:

1. Ycranoska H1000C 103BOISAET IPUT'OTABINBATD
CTOJIBKO IIEMEHTA, CKOJIBKO €TI0 JIEHCTBUTEIBHO
HEOOXOANMO, TIOCKOJIBKY UCTIOIb30BAHUE B COCTABE
YCTAaHOBKHM CMECHUTEILHOI'O YCTPOMCTBA THIIA Jet
Mixer B coyeTaHUU CO CHIELIMaIbHON CUCTEMOMN
4ABTOMATHYECKOTI'O KOHTPOJIS IIJIOTHOCTH ITO3BOJISIET

of high pressure injection of cement slurry,

monitoring and control system, measuring

containers etc.

As part of the unit, there is a system of
automatic control over cement slurry density.
The system, developed and patented by NOV,
helps ensure trouble-free injection of slurry into
the well at the given rate, which contributes
to the overall quality of cementing. HI000C is
designed for preparation of the working fluid
and its high-pressure injection into the well
during drilling and workover, as well as during
other washing and squeezing operations in oil
and gas wells.

The unit makes it possible to perform the
following:

» cementing of production casing;

» cementing of liners in horizontal and
directional sidetracks;

* placing of cement plugs;

* pumping (particularly, under pressure) of
chemical compounds and reagents, flushing
fluids, solvents, cement slurries for quality
cementing;

* injection of special materials to prevent lost
circulation of cement slurry;

 secondary operations prior to cementing,
including injection and squeezing of special
chemical compositions;

* acid treatments and other operations for fluid
injection into the formation.

To drive high-pressure pumps two diesel
engines with capacity of at least 450 hp each
are used. The torque produced by them is
transmitted to triplex plunger pumps through
hydraulic mechanical transmission and
driveline to ensure maximum reliability of the
unit even under stresses next to critical.

Advanced technical solutions applied while
designing of the unit have provided it with the
following advantages:

1. HI000C unit allows to prepare as much

cement as it is really necessary, since the

use of a mixing device type Jet Mixer in
conjunction with a special automatic density
control system allows to prepare cement
slurry in real time.

2. Using N1000S allows to reduce significantly
the fleet of equipment used and the number
of personnel involved.

3. The unit enables users to automate the
process of cementing and does not require
additional cement surge tank and cementing
control station.

4. Using the unit it is also possible to carry out
such operations as massive injections, acid
treatments etc. 3
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OOOpPYIOBAHME

T'OTOBUTD LIEMEHTHBIN PACTBOP B PEXNME
PEAIBHOI'O BDEMEHH.

2. HUcnonbsosanue H1I000C O3BOJIAET CYLIECTBEHHO
COKPATHUTD IIAPK UCIIOJIb3YEMOM TEXHUKHU U
YHUCJIIEHHOCTD 33/JIEICTBOBAHHOI'O IEPCOHAJIA.

3. YCTAHOBKA ITO3BOIAET ABTOMATU3UPOBATh
IIPOLIECC LEMEHTHUPOBAHUSA U HE HYXKJACTCS B
JIONIOJTHUTEIBHOM OCHAIEHHUH OCPENHUTEIBHON
€MKOCTBIO M CTAHITUEN KOHTPOJIA IEMEHTUPOBAHUS.

4. CTIOMOIIBIO YCTAHOBKH MOKHO OCYIIIECTBIATD
TAKXKE PAOOTHI IO MACCUPOBAHHBIM 3aKAYKAM,
KUCJIOTHBIM OOPA0OTKAM U T.JI.

Haubomee BakHBbIM OTIINYHUEM yCTaHOBKKU H1000C
OT TEXHUYECKUX PELUICHUH JPYTUX [IPOU3BOSUTEIIECHA
SABJIAETCA €€ TIOJHAA ABTOHOMHOCTD, [IOCKOJIbKY
koHCTpyKuusa H1000C BKIIOYAET B C€6s1 HE TOIBKO
HACOC BBICOKOTO JJABJIEHUA /11 IOAAYH PACTBOPA, HO
U CMECUTENBHYIO EMKOCTD JJIS1 €T'O IPUT'OTOBJIEHUS.
PacTBOP rOTOBUTCA HA MECTE, B CAMOU YCTAHOBKE,
YTO rApaHTHUPYET IPUTOTOBIEHHUE HEOOXOAUMOT'O
KOJIMYECTBA C 33/JaHHOU IIJIOTHOCTBIO.

OBOPYLOBAHUE A1 PEMOHTHO-
BOCCTAHOBUTEJIbHbIX
PABOT HA CKBAXNHAX

C3A0 «DuaMali» IOCTOSIHHO UIIET HOBBIE
KOHCTPYKTOPCKHE PEMIEHU S, TO3BOAIONINE
OCYHIECTBJIATD TPAJULITMOHHBIEC M HOBBIE CEPBUCHBIE
onepanuu Ha 6051e€ BBICOKOM TEXHUYECKOM YPOBHE,
06€eCneUnBaTh 6OIBIIYIO HAZEKHOCTD U yI0OOCTBO
PU IPOBEJCHUU PA6OT HA CKBAXKUHE.

OHO¥ U3 TAKUX Pa3pa6OTOK SIBIISIETCS
KOJITIOOMHTOBA YCTAHOBKA TAKEJIOT'0 KJIACCa
MK30T-60.

OHa CMOHTUPOBAHA HA CIICIIUATIBHOM
HOJHONPUBOJHOM 1accu Terberg FM2000 (8x8)

c peuratesneM Volvo Euro5 momHuocTeio 440 j1.C. 1
Kopo6xkor nepenay ZF. Mcnionb3oBaHue maccu Terberg
TO3BOJIUJIO YMEHBIINUTh TPAHCIIOPTHBIE IA6APUTHI
YCTAHOBKU IIPU COXPAHEHHUH EMKOCTHU y3J1a HAMOTKH
5500 M c rubkou Tpyoon (I'T) guamerpom 38,1 Mm.

IMomumo MK30T-60, C3AO «@uamar» paspaboTaHa
HOBAS TSIPKEJIAS1 KOJITIOOUHI'OBASI yCTAHOBKA
MK30T-40, npeacrasasgioniast CO601 6JI0YHYIO
KOJITIOOMHI'OBYIO YCTAHOBKY, PA3MEIICHHYIO Ha
MOJHOIIPHUBOAHOM BHEJOPOKHOM mmaccu M3KT ¢
KoJsiecHou (popmynont 10x10. DTOT TUIT YCTAHOBKU
TO3BOJIUT CEPBUCHOM KOMIAHUU BHITIOIHITH PA6OTHI
HAa CYIIE, HA MOPCKUX IIATHOPMAX, 4 TAKKE B
TPYAHOAOCTYIHBIX PAMOHAX, HONACTh B KOTOPHIE
BJIETHEE BPEM S MOXKHO TOJIBKO IIPU HOMOIIHU
BEPTOJIETOB.

Kpome Toro, KomnaHus HENPEPBIBHO
COBEPIIEHCTBYET MOJIETU YCTAHOBOK, BBITTYCKAIOITHUECS
y2Ke B TEUEHHE PA/IA JIET ¥ XOPOIIO CEHS
33pEKOMEH/IOBABIITNE, TOBHINIAS UX HA/IE)KHOCTD U
YAOOCTBO B 9KCILIYyaTAIH ¥ OOCIYKUBAHUH.
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Koamioounzoean ycmanoexa MK30T-60
CT Unit MK30T-60

The most important difference of H1I000C Unit
from technical solutions by other manufacturers
is its complete autonomy, since the unit includes
not only high pressure pump for fluid injection
but also blender tank for its preparation. The
fluid is prepared in-situ, in the unit itself, which
ensures that there is always the required volume
with the necessary density.

EQUIPMENT FOR REPAIR-AND-
RENEWAL OPERATIONS AT WELLSITES

NOV Fidmash is constantly searching for new
design solutions, taking both conventional and
new service operations to a higher technical
level and providing greater reliability and
convenience when working at wellsite.

One of such solutions is coiled tubing unit
of heavy class MK30T-60.

It is mounted on a special four-wheel drive
chassis Terberg FM2000 (8x8) equipped with
engine Volvo Euro5 with capacity of 440 hp and
gearbox ZF. The use of chassis Terberg made it
possible to reduce shipping dimensions while
keeping the capacity of the reel — 18000 ft with
CT diameter being 1.5”.

In addition to MK30T-60, NOV Fidmash has
also developed a new heavy class coiled tubing
unit MK30T-40, which is skid-mounted on a
four-wheel drive off-road chassis with 10x10
wheel arrangement. Unit of this type will allow
service companies to perform operations
onshore, from offshore platforms, as well as
in areas which are hard to reach, especially in
summer when they can only be reached with the
help of helicopters.

Furthermore, the company is continuously
improving the units which have been in
production for already several years and proven



Koamioounzosaaycmanoexka MK30T-40
CT Unit MK30T-40

A30THOE OBOPYAOBAHWNE
IIpr OCBOEHUHU U PEMOHTHO-BOCCTAHOBUTEIBHBIX

paboTax Ha HEPTAHBIX U TA30BbIX CKBAXKUHAX JJ15

43PUPOBAHUS OYPOBBIX PACTBOPOB, 4 TAKXKE 15

06€eCeYeH N B3PbIBO-TIOXKAPOOE30NACHOCTH IMPOKO

OPUMEHSIOTCSA A30THBIE YCTAHOBKU. C ITIOMOIIBIO UX

IPOBOAATCS CJIEAYIOIINE OCHOBHBIE BUJbI PAOOT:

* A3PUPOBAHUE NIPOMBIBOYHBIX XKUJIKOCTEN IPU
PEMOHTE U OyPEHUU CKBAXKIH, B TOM YHUCJIE HA
JIETIPECCU;

* IIOHMWKEHUE YPOBHS )KHUJIKOCTH B CKBAXKUHAX JIJI51
BBI30BA M UHTEHCU(DUKALITUU IPUTOKA (PIIION/13;

* IIEHOKMUCJIOTHASI O6pPA00TKA NPHU3a00HHOM 30HbI
ILIACTA (COBMECTHO UCTIONb3yETCA KUCIOTHBIN
arperar),

* U3BJICYECHUE NTECKA U HE3AKPETVIEHHOTO NPOIMAHTA
U3 IMIPU3A00HHON 30HBI IJIACTA IOCJIE TUAPOPA3PHIBA
(B TOM 4MCJIE IPU COBMECTHOM HUCTIONIb30OBAHUH C
KOJTIOOMHT'OBOU YCTAHOBKOLR);

* yIAJIEHUE TUIACTOBO JKUJKOCTH U3 OOBOJHUBIITHUXCS
I'a30BBIX CKBAKHH;

* OIIPECCOBKA MHEPTHBIM I'd30M TPYyOOIIPOBOJIOB,

B TOM YHCJIE U MATUCTPAJIBHBIX;

* IPOAYBKA TPYOOIIPOBOAHBIX IMHHUA.

C3AO «Dugmalr» BbITYCKAET A30THYIO YCTAHOBKY
HUCIIAPUTEIBHOI'O TUIIA. B €€ COCTaB BXOAAT: 0a30BOE
IIACCH, CUJIOBASA YCTAHOBKA [T IIPUBOAA HACOCA,
KPHUOT'€HHBIA HACOC BBICOKOT'O JJABJIEHUSA, UCITAPUTEID,
UCTEPHA JIJI IEPEBO3KHU XKUJKOTO a30Ta. TakoMn
arperaTr UMeET ONPEJEIEHHBIE IPEUMYIIECTBA IEPE]]
MEMOPAHHBIMH yCTAHOBKaMU. K unciy Hanbonee
BAXKHBIX U3 HUX OTHOCATCS: BBICOKAs CTETIEHD
YHUCTOTHI 430Ta (99,95%), HEAOCTHXKUMAS IIPH
HCIIOJIb30BAHUHN 230 THBIX YCTAHOBOK MEMOPAHHOI'O
THII4, BBICOKAA IPOMU3BOJUTEIBHOCTD (10 85 KyO6. M.
ra3a B MUHYTY) U IaBJI€EHHE HaTHETAaHUA (10 700 aTm)),

JIETKOCTB B YIIPABJICHUH U OOCTYKUBAHNUH YCTAHOBKH. }

to be efficient. Improvements, however, will
enhance their reliability and make their
operation and maintenance even easier.

NITROGEN EQUIPMENT
During completion and repair-and-renewal

operations nitrogen units are widely used for

aerating of drilling fluids, as well as to ensure
fire and explosion safety. The following types of
operations are performed with their help:

» aeration of drilling fluids during repair and
drilling of wells, even in underbalanced
condition;

* lowering of liquid level in the wellbore for
swabbing and production stimulation;

 foam-acid treatment of bottomhole formation
zone (used together with acid unit);

» removal of sand and floating proppant
from the bottomhole formation zone after
fracturing (including operations with use of
coiled tubing unit);

» removal of reservoir fluid from gas well with
water influx;

* pressure testing of pipe lines (including
major) with an inert gas;

* pipeline purging.

NOV Fidmash produces vaporization nitrogen
units. These units consist of base chassis, power
station for driving the pump, cryogenic high-
pressure pump, evaporator, tank for liquid
nitrogen. Such a unit has certain advantages
over membrane units. The most important
of them are: high purity nitrogen (99.95%),
impossible with a membrane nitrogen unit, high
performance (up to 85 cubic meters of gas per
minute) and injection pressure (up to 700 atm.),
easy operation and maintenance. These
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O60pyIOBAHNE

A3omnan ycmanoexa A100
Nitrogen Unit A100

JaHHBIE IPEUMYIIECTBA PACHIUPAIOT BO3MOXKHBIE
cepbl IpUMEHEHU 060PYAOBaHUs. HeT0CTaTOK —
HEJOCTYITHOCTB ChIPbSI B HEKOTOPBIX PETMOHAX —
JIETKO KOMITIEHCUPYETCA BO3MOKHOCTBIO OCHAIIIEHUSA
YCTAHOBKHM MOOWJIBHBIM HMJIM CTAITHOHAPHBIM
MHHHU-32BOJIOM 10 IIPOU3BOJICTBY JKHUJJKOTO 430T4.

TTOMHMO OIMHCAHHOTO BbIIIIE OOOPYJOBAHUS,
KOMITAHHEH aKTHUBHO MIPOEKTUPYIOTCS U OCBAUBAIOTCS
B IIPOU3BO/ICTBE CUJIOBBIC GJIOKH K MOOUJIBHBIM
OypOBBIM yCTaHOBKaM. CuioBoM 6710k K125
Pa3paboOTaH C YYETOM BCEX TPEOOBAHUI K CUCTEMAM
TAKOT'O POJIA ¥ YKOMIIJIEKTOBAH JIBYMSI IBUT'ATEIISIMU
CAT C-9 (MomHOCTBIO 325 j1.C. Kaxxbii), AKTIIT Allison
47000FS. YcTaHOBKA CHA0KEHA ChbEMHBIM 3aITUTHBIM
KApKaCOM C POJUIETAMH U [IBYMSI TIOJIOKECHUSIMU
CHCTEMBI BBIXJIONA (Pa6OYUM U TPAHCIIOPTHHIM),
YTO HOBBIIIAET YAOOCTBO NOJIb30BAHUS.

MBI pacCKa3a/Iy O HOBBIX PA3Pab0TKaAX
C3AO «Dugmanr». HenuimHuM 6y/1€T HAIOMHUTD,
YTO NPEAIPUATHUE TIPEJIATAET IIOJIHbBIN IEPEUYCHD
HEOOXOANMOTrO OOOPYJIOBAHUSI CAMOT'O BBICOKOI'O
KA4€CTBA /IJISI CTPOUTENBCTBA U OOYCTPOKCTBA
CKBAXKUH, UX TEKYIIEI'O U KAITUTAJIBHOI'O PEMOHTA,
UHTEHCU(PUKAUU IPUTOKA. BCE 6€3 NCKITIOUEHU S
OOOPYAOBAHNE OTBEYACT MEXK/TYHAPOJHBIM
TPpeOOBAHUAM KAa4ECTBA, 6€30IACHOCTH SKCILTYyaTAIUU
U HaJICKHOCTHU U ITO3BOJISIET IIPOBOJUTH CEPBUCHBIC
PabOThl HA CKBA’KMHAX HA BBICOKOM TEXHHUYECKOM
ypoBHE. ©

HNBan CUJOPOB, <BpeMs KOJITIOOHHIA>
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advantages extend the scope of application
of the unit. The only disadvantage - lack of
raw materials in some regions — is easily offset
by the possibility of equipping the unit with
mobile or central mini-plant for production
of liquid nitrogen.

In addition to the above-described
equipment the company is actively designing
and putting into production power units
for mobile drilling rigs. Power unit K125 is
designed according to all requirements for
the systems of this kind and is equipped with
two engines CAT C-9 (with power capacity
of 325 hp each) and automatic gearbox
Allison 47000FS. The unit is equipped with
a removable protective frame with roller and
two modes of the exhaust system (working and
transport), which increases usability.

We have described new solutions offered by
NOV Fidmash. It is worth recalling that
the company provides the full range of
necessary equipment of the highest quality for
construction and completion of wells, their
repair and workover as well as production
stimulation. All the equipment complies with
international quality standards, requirements
for operational safety and reliability and allows
to conduct service operations at the highest
technical level. ©

Ivan SIDOROV, Coiled Tubing Times
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O60pyIOBAHNE

NMIIYJIbCbI

BO3IENUCTBYIOT HA ILVIACT
PULSES STIMULATE FORMATION

O memooe 2uopoUMITIbCHO20
sosoeticmeus na naacm u YBC —
s8UOpOCMPYIIHOM YCmpoticmee, e20
OCYUeCmeLouLeM, Koppecnoroerm) «BK>
pacckasvieaem 2eHepaibHbil Oupexmop
3A0 dIAPM-I'MMHC» CI:I[Ipoceupos

Bpems xoaTroouHra: Cepresi I'puropresud,
IOACHHUTE, MOKATYHCTA, HAIITHM YHTATEIAM,

B 9€M CYTh THAPOHUMIIYIbCHOT'O BO3JE€HCTBHA
Ha 11acT? Korga moAaBHJICA 3TOT METOA?

Cepre# IIpocBHPOB: ' IpOUMITYJILCHOE
BO3JICHCTBUE HA IUIACT HAYAJIO AKTUBHO IIPUMEHATBCS
C LIEJIBIO ONTUMH3AITUU PA6OTHI JOOBIBAIOIINX U
HAaTrHETATEJIbHBIX CKBAKHUH B Havase 1990-x rogos,
KOI'/1a ObLIH Pa3pa00TAHBI U CO3/IAHBI TEHEPATOPHI
UMITYJIbCOB JABJIECHUS, CLIOCOOHBIE BBIPAOATHIBATH
3THU UMITYJIBCHI C JOCTATOYHO BBICOKMMU
IHEPreTUYECKUMHU XAPAKTEPUCTUKAMU. [OBODA
O BBICOKHUX 9HEPTETUUECKUX XAPAKTEPUCTUKAX,
HEOOXOIUMO NPEACTABIIATD, YTO PEYb UJET 00
UMITYJIbCAX JJABJICHUSA B JECATKH UJIN COTHHU
aTMocep (Takas eqUHHULIA JABJICHUS JTydIIe
BCET'O BOCIIPUHUMAETCA HAIUMHU HEPTAHUKAMU
U T'A30BHUKAMH).

KpoMe TOro, 4acToTa UMIYJIbCOB JOJKHA JIEXKATh
BIIpezaenax ot 5 7o 50 I'y (yAapoB B CEKYHAY). DTO
CBA34HO C TEM, YTO IPOHUIAEMAS IOPOA IIPU
OrPOMHOM MHOTOOOPA3UH €€ CTPOEHHU UMEET
(PHUIBTPALTUOHHBIE KAHAJIBL B OOJIBIIMHCTBE CBOEM
JOCTATOYHO MAJIOTO CEYEHUS (B3ATh XOT ObI
CLIEMEHTHPOBAHHBIN [IECYAHMK), U YAAPHAA BOJIHA,
CO3IaHHAaA B )KMJIKOCTH, HACHIIAIOMIEN IOPOBBIE
KaHAaJIbl TAKOM NOPOABL, AOCTATOYHO OBICTPO 3aTYXAET.
IToaTOMY, YTOOBI B TAKOU CPEJIE TUIPOUMITYIIbLCHOE
BO3JEHUCTBHE ObLIO 3(P(PEKTUBHBIM, UMEJIO
OBl JOCTATOYHO OOJIBIION PAAUYC BIUSAHUS,
HEOOXOIUMO OBLIIO CO3/IAHUE BBICOKOAHEPIeTUYECKUX
HU3KOYACTOTHBIX UMITYJIbCOB JIABJICHUA.

Boo6mie, BO MHOI'MX TEXHOJIOTMYECKUX MTPOLECCAX,
CBA3AHHBIX C BO3JJEMCTBUEM HA IIPU3AOOUHYIO
30HY IJIACTA, CJIOBOCOYETAHUE «<I'HAPOUMITYIIbCHOE
BO3JEHCTBHE HA IJIACT> 5 Obl 3AMEHWUJI HA
«BO3JIEHICTBHE B TUJPOUMIIYJILCHOM PEXKUME».
JIeHCTBUTENBHO, MHOTYE TEXHOJIOTUHU, CBA3AHHBIC C
33aKAYKOHM KAKUX-TTUOO PEATEHTOB B IJIACT, HA MOPAJOK
3 (PEKTUBHEE, €CJIN ITU 3AKAYKU [IPOXOJAT UMEHHO B
TUJPOHUMITYJIbCHOM PEXKHME.
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The general director of ZAO PARM-
GINS S.G. Prosvirov is telling CTT
correspondent about the method of
bhydraulic pulse stimulation and
VIU - vibro-jet unit used to perform
such stimulation

Coiled Tubing Times: Sergey
Grigoryevich, please explain for our
readers what the essence of hydraulic
pulse stimulation is? When did this
method appear?

Sergey Prosvirov: Hydraulic pulse
stimulation of the formation for optimizing
performance of production and injection wells
came into active in the early 1990's, when
pressure pulse generators were designed and
manufactured. Those pulse generators could
produce pulses with sufficiently high energy
characteristics. Speaking of high energy
characteristics, I should specify that in this
case it is about pressure pulses of dozens and
hundreds of atmospheres (this unit of pressure
is best perceived by our oil and gas industry
workers). In addition, the pulse frequency must



BK: Kak paGoTaer 31Ta TEXHOJIOTHA?

C.IL.: [ToacHio Ha npuMepax. Korpa Ber moere
OYTBLIKY, TO, HAJIUB B HEE€ HEMHOT'O BOJIbI WJIU IPYTOM
JKMJIKOCTU, HAYNHAETE €€ UHTEHCUBHO TPSICTH, YTOOBI
CTEHKHU OYTBUIKH OTMBITh KAK MOXKHO OBICTPEE U
yuiie. KoHeuHO, CTEHKM Gy TBIIKU OTMOIOTCS U €CJIH
OPOCTO MTOCTABUTD €€ MO/ KPAaH C IIPOTOYHON BOJOM.
Ho 310, cornacurecs, JOBOJIbHO JOITIasl U HE OYEHb
a(ppekTuBHASI NPOLEAYPA. A TENEPD IPEACTABUM,
4TO UMEETCS KAKOU-IMOO PACTBOPUTEIIb, KOTOPBIH
3aKAYUBACTCA B IIPOAYKTHUBHBIN IVIACT C LIEJIBIO
pPacTBOPEHUS AC(PATBTO-CMOJIUCTBIX U TAPAPUHOBBIX
OTJIOKEHUU, OOPA30BABIINXCA B IPHU3a00OHHOU 30HE
MJ1ACTA IIPU SKCIUTYATAUH CKBA’KUHBL [IOHATHO,
4TO €CJIA ATOT PACTBOPHUTEIb OYIET 3aKAUNBATHCS
B TUJIPOUMITYJIbBCHOM PEXUME, TO ECTh B PEKHUME
MOJIOCKAHUA, TO U 3(PMEKT OT 3TOU ONIEPALINH,
HECOMHEHHO, Oy/IET BBIIIIC.

Eme ogqun npumep. Bce IpeKpacHO 3HAIOT, YTOOBI
MPOCEATD IIECOK YEPE3 CUTO, HEOOXOJUMO 3TO CUTO
TPACTU. YTO IPOUCXOIUT IIPU 3TOM? JaCTULIBI
IECKA, KOTOPBbIE UMEIOT COOTBETCTBYIOIINI PA3MED
U MOTYT JIPOBAJIMTHCS>» B OTBEPCTUSA CUTA IIPH
TPACKE, IEPEMEMAIOTCA U «HIIYyT» OIArONPUATHBIIN
MOMEHT, YTOOBI IPOHUKHYTD B 3T OTBEPCTHUSL.

Bonee KpyIHbIE YaCTULIBL, KOTOPBIE TPUCYTCTBYIOT B
IECKE, [IPU TPACKE CUTA IIOCTOAHHO NEPEMELIAIOTCS,
OTKPBIBAA TEM CAMBIM 6071€€ MEJIKUM YACTHUIAM
JOCTYII K OTBEPCTUAM. AHAJIOTMYHBIN ITPOLECC MOXKET
MPOUCXOAUTD B IIOPUCTOU CPELE IIPOHUITAEMON
TOPHOU MOPOJBI IIPU THPOUMITYJILCHOM PEXUME
JBYDKEHU S XKUJKOCTH. EC/in Ipr3a0oriHas 30Ha
IJIACTA 3arPA3HEHA, HAIIPUMED, OYPOBBIM PACTBOPOM,
TO JBUKEHHUE TIACTOBOTO (PIIOUA K CTBOJIY
CKBa’KHH B THJIPOUMITYJIbCHOM PEXUME IIPUBEJET K
OBICTPOMY U 3(P(PEKTUBHOMY BBIHOCY 3AI PI3HSIIONIX
MOPOBBII KOJIJIEKTOP 4aCcTULL,. CIIEIUAIMCTHI 3HAIOT,
4TO OJHOM M3 OCHOBHBIX IPUYUH YXYAIIEHNA
TUJPOAUHAMUYECKUX XAPAKTEPHUCTHUK NPHU3A00NHON
30HBI IUIACTA ABJIAETCA UMEHHO €€ 3aIrPA3HEHUE
Pa3IUYHOIO BUJA TBEPABIMU YACTUIIAMHU —

Oy/lb TO 4aCTHUI bl 6YPOBOI'O PACTBOPA, YACTUIbI
JKMJIKOCTH IVIYIIEHUA U APYTUE, KAKUM-JIMOO
06pPa30M IOIABIINE B IPHU3A00NHYIO 30HY IJIACTA.

IToaTOMY B JAHHOM CJIy4de IIPUMEHEHNE
TEXHOJIOTUH, IPEJIIONATAIONIEH JOOBIYY )KUAKOCTHU
B T'UIPOMMITYJILCHOM PEXKUME, TTIO3BOJIMT Hanbosee
KAa4ECTBEHHO M 3(PMEKTUBHO YJIYYIINUTL COCTOAHHE
Npr3a60MHON 30HBI IUIACTA ¥ B KOHEYHOM CUETE
YBEJNYUTD IIPOU3BOAUTEIBHOCTD JOOBIBAIOIINX UIU
HpI/ICMI/ICTOCTb HAaTrHETATC/IbHBIX CKBAKMH.

Sl IPUBEJ TOIBKO JBA IIPUMEPA UCTIOJIb30BAHUS
FI/I/IpOI/IMHYJIbCHOI‘O pC)KI/IMa JABMKCHU A )KUJIKOCTHU B
LIEJISX ITOBBIIEHU S 3(PPEKTUBHOCTHU TEXHOJIOIMYECKUX
MIPOIECCOB. TAKMX IPUMEPOB MOKHO IIPUBECTH €EITE
O4YE€Hb MHOI'O, HO B PAMKAX HAIIET'O Pa3TOBOPA U 9TUX
JBYX IIPUMEPOB, HA MO B3IJIs1/], JOCTATOYHO, TEM

be within the range of 5 to 50 Hz (beats

per second). This is due to the fact that
permeable rock, with all the enormous

variety of its fabric, has filter channels with
rather small cross section (take cemented
sandstone), and the shockwave created in the
fluid, saturating pore channels of such rock,
fades very quickly. Because of that and in order
to make hydraulic pulse stimulation of such
rock formations more efficient and to ensure
that it would have a range big enough, it was
necessary to create high-energy low-frequency
pressure pulses. Actually, in many processes
associated with bottomhole zone treatment, the
phrase ‘hydraulic pulse stimulation’ should be
changed for the more appropriate ‘stimulation
in the hydraulic pulse mode’. Indeed, a lot

of technologies associated with injection of
chemicals into the reservoir, are significantly
more efficient if these injections are performed
in the hydraulic pulse mode.

CTT: How does this technology work?

S.P.: Let me explain by examples. When you
wash the bottle, you pour into it some water or
other liquid and then begin to shake it so that
the wells of the bottle become clean as soon
as possible. Of course, the bottle may become
clean even if you just put it under a faucet with
running water. But it in this case, undoubtedly,
it will be a rather long and not very effective
procedure. Now, imagine that there is a solvent
that is pumped into the formation to dissolve
asphalt, resin, and paraffin deposits formed
in the bottomhole zone in the course of well
operation. It is obvious that if the solvent is
pumped in the hydraulic pulse mode, i.e, rinsing
mode the result of this operation, without
any doubt, will be much better. I will provide
another example. Everybody knows that to
strain sand through the sieve, it is necessary
to shake the latter. And what happens when
you do it? The particles of sand which have
the appropriate size and can ‘run’ into holes
of the sieve at the time of shaking, are moving
and ‘waiting for’ the opportune moment to
enter into these holes. Larger particles, which
are present in the sand are constantly moving
too, thus opening access to the holes for the
smaller particles. A similar process may occur
in the porous medium of permeable rock at the
hydraulic pulse mode of fluid motion. If the
bottomhole zone is contaminated, with drilling
fluid for instance, the movement of the reservoir
fluid towards the wellbore in the hydraulic
pulse mode will lead to a rapid and efficient
removal of particles from the porous reservoir. }
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60J1€€ YTO 51 HONBITAJICA HATTIAHO U IOCTYIITHO ONHUCATh Specialists know that one of the main reasons
IIPEUMYILECTBA IIPOLIECCOB, IIPOTEKAIOIUX for deterioration of fluid-bearing characteristic
B I'UIPOUMIIYJILCHOM PEXKUME. of the bottomhole zone is its contamination
with various types of solid particles — be it
BK: Ha KakuX IPHHITHIIAX OCHOBaHA padoTa particles of drilling mud, well-killing fluid or
BHOPOCTPYHHOTI'O yCTPOHCTBA? any other, which in one way or another got into
C.II.: OTBeuas Ha 3TOT BOIIPOC, BO-TIEPBBIX, XO4UY the bottomhole zone.
CKa34Thb, YTO BUOPOCTPYUHOE YCTPOUCTBO ABJSAETCS Therefore, in this case the use of technology,
TOJBKO OJTHUM U3 MHOTI'UX YCTPOUCTB, PA3PA6OTAHHBIX which involves fluid production in the hydraulic
HAIIUM NPEAIPUATUEM U IIPEIHA3ZHAYEHHBIX /11 pulse mode enables to improve the bottomhole
obecrieyeH s PA3TUYHbBIX TEXHOJIOTMYECKHUX zone condition with the highest quality and
OIlEpaALIUU, TAK WU MHAYE CBA3AHHBIX C UMITYJIbCHBIMU efficiency, which will ultimately increase the
TEXHONIOIUAMU. K TAKUM yCTPONUCTBAM OTHOCATCA performance of producing wells and intake
TAKKE I'UAPOUMITYIbCHBIE HACOCHI, IPOU3BOASAIINEC capacity of injection wells.
OTKA4YKY *KUJKOCTU U3 IUIACTA B UMITYJIbCHOM PEXUME, I have provided only two examples of how
TUAPOAUHAMUYECKHUE TYIbCATOPDL, YEPE3 KOTOPHIE efficiency of technological processes can benefit
MPOU3BOAAT 3aKAYKY )KMIKOCTH B TOM K€ UMITYJIbCHOM from the hydraulic pulse mode of fluid motion.
PEXUME, U IPYyroe 060pyA0BAHUE, CHOCOOHOE PENIATh There may be much more such examples, but for
Pa3IUYHBIE 32/5a49H, CBA3AHHBIE C 3(P(PEKTUBHBIM our conversation these two are quite enough,
HCIIOJIb30OBAHHUEM CTOJIb 3aMEYATE/IbHBIX CBOMCTB I think, as I have tried to describe the
UMITYJIbCHOI'O BO3AEUCTBUA. advantages of the hydraulic pulse mode in
Bo-BTOPBIX, UTO KACAETC HENIOCPEACTBEHHO a clear and vivid way.
BHOPOCTPYHHOTI'O YCTPOMCTBA, TO 3TO OOOPYAOBAHUE
COBMEIAET (PYHKITUU THIPOIUHAMUIECKOTO CTT: What are the principles that the
yJIbCATOPA U CTPYUHOI'O HACOCA. TAKOE YCTPOHCTBO vibro-jet unit rely on?
CIIOCOGHO B TUJIPOUMITYIBCHOM PEKUME 32KA49aTh B S.P.: Answering this question first of all I
TUTACT KAKOU-TUOO PEATEHT, U JAJIEE, B PEXKUME PAOOTHI want to say that the vibro-jet unit is just one of
CTPYHHOI'O HACOCA, OTKAYATDb U3 IIACTA IPOJYKTHI many tools developed by our company for use
PEeaKLMH, YTO OYEHD BAXKHO CAE/IATb BOBPEMS IIPU in various industrial operations associated with
MPOBEAEHNH ITPAKTUYECKH BCEX ONEPALITUNA the pulse technology in one way or another.
TAKOTO POAA. These include tools such as hydro-impulse
pumps used to pump fluid from reservoir in the
BK: /151 KakuX HeTerazoCcepBUCHBIX pulse mode, hydrodynamic pulsators which
onepanuii pa3padoTaHo 310 ycrporicrso? Kakue are used for injection in the same pulse mode,
IIPOGIEMBI OHO IIO3BOJIACT PEUIATH? and other equipment that can solve various
C.IL.: [IJpuMeHeHNEe BUOPOCTPYHHOT'O YCTPOHCTBA task connected with effective use of such
MOKA3aHO MTPAKTUYECKH 15 BCEX TEXHOIOTHUECKUX remarkable properties of pulse stimulation.
ONEPAIINHY, CBI3AHHBIX C YyYIICHUEM Secondly, with regard to vibro-jet unit, this
TUAPOAUMHAMUYECKUX XaPAKTEPUCTHUK ITPHU3A00MHOIM tool combines the functions of hydrodynamic
30HBI I1aCcTa. O IPEUMYIIECTBAX BO3/CHCTBUA UIMCHHO pulsator and jet pump. Such tool can inject
B TUPOUMITYJIBCHOM PEXUME HA TTOPOBOM KOJIJIEKTOP into the reservoir a reagent in the hydraulic
PA3TUYHOTO POAA XUMPEATEHTOB 1 Y>KE TOBOPUJI BHIIIIC. pulse mode and then, in the jet pump mode,
Ecnu paccMaTpuBaTh KOHKPETHBIE TPOBIIEMBI, TO, pump the reaction product from the reservoir.
HAIIpUMEP, MHOT'HE 3AI' DA3HECHHBIE CKBAKUHBI UMCIOT It is very important to do this on time during
HACTOJIBKO HU3KYIO IIPOHUIIAEMOCTD IIPU3A60ITHOMN virtually any operation of this type.
30HBI IJIACTA, YTO XUMPEATECHT B HEE IIPOCTO
HEBO3MOJKHO 3aKa4aTh. Haie yCTporicTBO, UCTIONb3YS CTT: Which oilfield service operations
HMIMITYJIBCHBIM PEXUM 3aKAYKHU, C TAKOH ITPOGIEMOT is this tool designed for? What kind of
CIPABJISIETCS JIETKO, TAK KAK TOJIBKO UMITY/IbCHBI challenges can it help to respond to?
PEXUM CITIOCOOEH TTO3BOJINTH B 3TOM CIydae S.P.: Application of vibro-jet tool is advisable
MIPOHUKHYTb KHU/IKOCTU-PEATEHTY B IUTACT. AHAJIOTUYHO for virtually all technological operations
TOMY, KaK 3TO IIPOUCXO/IUT B CUTE. related to improvement of hydrodynamic
characteristics of bottomhole formation zone.
BK: B KAKHX Ire0JIOTH9€CKHX YCIIOBHAX The advantages of stimulation of porous
ycrpo¥icTso BYC IposiBIsAeT HAUOOIbIIYIO reservoir with different reagents in the
a¢ddexTuBHOCTH? 1151 KAKHX CKBAKHH €I'0 hydraulic pulse mode have been mentioned by
PEKOMEHYETCA HCIIOIB30BATh? me above. If we take a look at specific problems,
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C.IL.: JTt06as1 TEXHOIOT' U, CBSI3aHHAS C
UHTEHCU(PUKALIUEN TPUTOKA HE(DTU UJIN I'a34,
OyzaeT Hanoonee 3(PPEKTUBHA TOTAA, KOI/1A IUIACT
MMEET NOTEHITUAIbHBIE BO3MOXHOCTH JIJIS1 3TOHU
uHTEeHCU(pUKALUU. [IpeacTaBuM cebe, 9TO BbI
KaKHUM-JINOO OOPA30M YJIyUIIHIN IPOHULIAEMOCTD
OPU3A00MHONM 30HBI IUIACTA, XOTS Y/IAJICHHAS €TO
30H4 KaK ObLIA HU3KOIIPOHUIIAEMOH, TAK U OCTAJIACh.
O4EeBUHO, UTO TAKAs TEXHOJIIOIUYECKAS ONEPALI
MaJIO YTO AACT B IUIAHE PHUPOCTA JOOBIYHU ILITACTOBOTO
dmona. [Io3TOMYy OYEHB Ba’KHO NPABUIBHO BBIOPATh
OOBEKT JIJ15 ITIOJJOOHOT'O POJia onepanuni. Peus He ujer
O TUIPOPA3PBIBE IJIACTA, KOTA 3(PPEKT TOCTUTACTCS
32 CYET MHOT'OKPATHOTI'O YBEJIMYEHM A TIOBEPXHOCTH
MNPUTOKA IJIACTOBOTO (himor/1a. Ho eciim 06beKT
BBIOPAH MPABUJIBHO, TO BO3JEHCTBUE HA IPHU3A00MHYIO
30HY IIJIACTA UIMEHHO B UMITYJIbCHOM PEXUME OYET
HUMETB IPEUMYILIECTBO NPEJ] OOBIYHBIM PEXUMOM
3AKAYKH PEATEHTA B IUIACT IPAKTUYECKH JIJI JTIOOBIX
I€OJIOTUYECKUX YCIOBUI. KOHEUHO, HE UCKIIOYAIOTCS
CJIy4au, KOI/1a BO3JEMCTBUE HA IUTACT B UMITYJIbCHOM
pexUMe OyIET HEXKETATEIbHO. Hanmpumep, Korma nopozsl
CJIOKEHBI CJIA00CIIEMEHTUPOBAHHBIM [IECYAHUKOM, KOITIA
HUMEIOTCA TPOOJIEMBI C 3AKOJIOHHBIMU IEPETOKAMU U T.JI,

371eCh elM1e XOUETCA OTMETUTD, YTO ITOHATHE
3(pPEKTUBHOCTH IIPH BBITTOJTHEHUN TAKOT'O POJA
paboT BeCbMa YCIIOBHOE. JIE€JIO B TOM, YTO YBETUYEHUE
MIPOM3BOAUTEIBHOCTH CKBAKHHBL B 3 pa3a (HaIlpumep,
¢ 1 1/CyT O 3 T/CYT) MOXET OKA3aThCsI HEA(P(PEKTUBHBIM
O CPABHEHHIO C YBETUYEHUEM I€OUTA (HATIPUMED,
¢ 50 1/CcyT 10 75 T/CYT), T.€. B IOJITOPA PA3a.

BK: KaxkoBBI p€3yIbTAThI, €CJIH MOKHO,
B udpax, npumenenust YBC?

C.I1.: BUGpOCTPYHHOE YCTPOHCTBO AKTUBHO
npumeHsaeTcs ¢ 1998 roga. KomnyecTBo CKBaXKHMHO-
OoIeparyi JaBHO NEPEBAINIIO 34 THICAYY, HAKOIUIEH
OOJIBIION OIIBIT PA6OT HA CKBA’KMHAX C PA3JIMYHBIMU
re0JIOro-TEXHUYECKHMMH YCJIOBUAMH. OCHOBHOI
06'bEM PA6OT BBITIOIHSJICS HA MECTOPOXKIECHUAX
HK JTYKOFJI>. Ecit 06paIaTbcs K KOHKPETHBIM
nudpam, To, HAIIpUMepP, Ha HU3KOAEOUTHOM (POHE
CKBAKMH KMPHOBCKOI'O MECTOPOXKIECHUA
OAO <JTIYKOMJI-Bonrorpasnedreras> 1e6UT CKBAKUH
YBEJIMUUBAJICA B 2—5 pa3 u gocturan 3—7 t/cyT. Korna
JK€ MPUXOJUIJIOCH PAOOTATH HA CKBAXKUHAX C BBICOKUM
ne6utom (ckBaxkunb OO0 «JTYKOMJI-Cesep»), TO
Jebut Bogpacraii ¢ 70 go 140 1/cyT. Cornmacurecs,
JIAJIEKO HEPABHO3HAYHBIC PE3yAbTATHL. HO HA KaXK/I0M
MECTOPOK/JICHHUU PENIAIOTCS CBOU 33/1a4MU. A B I1EJIOM
HAIlla BHYTPEHHSA CTATUCTHUKA ITOKA3bIBACT, YTO
YCHENTHOCTD ITPOBE/ICHU S ONIEPAITUIT C TPUMEHEHUEM
BUOPOCTPYMHOI'O YCTPOHCTBA HA JOOBIBAIOINIEM (POH/IE
CKBaKUH COCTABISIET 87%, Ha HATHETATEIbHOM
ponzae — 98%. KTo 3HaKOM € OO1IEH CTATUCTUKOMN
MIPOBEJICHUS TAKOT'O PO/IA OIIEPALTHH, CKAXKET, YTO TO
JIOCTATOYHO BBICOKHE TTOKA3ATEH. }

many contaminated wells, for example, have
such low permeability of bottom-hole zone that
it is simply impossible to inject a reagent into it.
Our tool, using pulse injection mode, makes it
easy to handle such problems, as it is only the
pulse mode that can enable chemical fluid to
penetrate into the reservoir, just as it happens
with a sieve.

CTT: In what geological conditions is
the vibro-jet unit seen as most effective?
What wells is it used for?

S.P.: Any technology related to stimulation
of oil and gas production is most effective
when reservoir has the potential for this
stimulation. Imagine that you are in any way
have improved permeability of the bottomhole
zone, although the remote zones have as low
permeability as it used to be. It is obvious that
such operation will have a little effect in terms
of production rate growth. It is therefore very
important to appropriately choose the target
for such operation. We are not talking about
fracturing when the positive effect is achieved
due to considerable increase of fluid influx
surface. If the target is selected correctly, the
pulse stimulation of the bottomhole zone will
have advantage over the usual mode of reagent
injection into the reservoir for almost any
geological conditions. Of course, there may be
cases when pulse stimulation of the formation is
not recommended, for example when rocks are
composed of poorly consolidated sandstone or
when behind-the-casing flow is observed etc.

It is worth mentioning that the understanding
of efficiency of such work is very relative, as
the increase in well productivity by 3 times
(for example, from 1 t/d to 3 t/d) may be
inefficient compared to an increase in flow
rate (eg, from 50 to 75 t/d), by 1.5 times.

CTT: What are the results of VJU
application, if possible in figures?

S.P.: Vibro-jet unit has been actively used
since 1998. The number of jobs exceeded 1000
long time ago; we have gained vast experience
in wells operations with various geological and
technical conditions. The bulk of the work was
carried out in the fields of LUKOIL. If you want
me to provide specific figures then, for example,
in low-rate wells of LULOIL in Zhirnovsk oil
fields the production capacity of the wells has
increased by 2—5 times and reached 3—7 tons a
day. When working in well with high flow rate
(wells of LUKOIL-Sever), the flow rate increased
from 70 to 140 tons per day. You must agree,
the result vary significantly. However, each field }
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BK: BO3MO>KHO I IPHMEHEHHE
THAPOHUMITYJIBCHOTI'O OOOPYJOBAHUA
C HCIIOJIB30BAHHUEM KOJITIOOHMHTA?

C.II.: HacKOJIbKO MHE U3BECTHO, KOJITIOOWHT B
HACTOAIICC BPEMA IPUMCHACTCA B OCHOBHOM JIJ1A
BBIMBIBA IIPONITAHTA U3 HACOCHO-KOMIIPECCOPHBIX
TPyO, OCTAIOMIETOCS TaM IIPU IPOBENECHUHN
TUJIPOPA3PBIBA IUIACTA, U JIJISI OCBOCHUSI CKBAKUH
oyTEeM UX KoMIpeccuposaHus yepe3 HKT.

B 10 %€ BpeMaA Ipe AN PpUHUMAINUCD IIOIIBITKHA
4IAITUPOBATD K KOJITIOOHMHTY PA3/INYHBIE
TEXHUYECKUE YCTPOKCTBA, B TOM YUCJIE
CTPY¥HBIE HACOCHL ECIN 3TO NPONU30UJIET NN
V7K€ TIPOU3O0ILIO, TO KOJATIOONHT, HECOMHEHHO,
pacmupsieT 06J1aCTh CBOETO IPUMEHEHUSL. S HE
UCKJIIOYAI0 BO3MOKHOCTH CITYCKA Ha KOJIIOOMHTE 1
TUJPOUMITYJILCHOT'O IIYAbCATOPA, YTO CAECJIAET €IIIE

has its own problems which need to be solved.
In general, our internal statistics shows that
the success of operation using vibro-jet unit for
producing wells is 87%, injection wells — 98%.
Those familiar with the general statistics for
operations of this kind will agree that these are
pretty good results.

CTT: Is it possible to apply hydraulic
pulse equipment together with coiled
tubing?

S.P.: As far as I know, coiled tubing is now
used mainly for proppant cleanout, remaining
in the tubing after fracturing, as well as for
completion by means of through-tubing well
compression. At the same time, attempts have
been made to adapt various tool including jet

60J1e€ IPUBJIEKATEIBHBIM 3TOT BH/J] OOOPYIOBAHUSL. pumps to coiled tubing. If this happens or has
already happened, then scope of coiled tubing
application will expand, of course. I do not rule
out the possibility of running hydraulic pulsator

into hole using CT, which will make this type of

BK: B xakom HanipaBjieHHH 3A0 JIAPM-THHC»
IUTAaHUpYeT pa3BuBaTbea? Kakue pazpaborku
OyAyT IIPEACTABICHBI B 0003PUMOM OyaynIemM?

C.I1.: HameMy NpernpusaTHIO B TEKYIIEM FOAY
ucrnonusaeTca 19 nert. 3a 3To BpeMsa HAKOIJIEH

OI'POMHBIN OIBIT B O6JIACTH ONTUMHU3ALIUU PAOOTEI

JOOBIBAIOIINX U HATHETATEIBHBIX CKBAYKHH C
MPUMEHEHUEM TEXHOJIOTUM, BKIIIOYAIONUX B
ce6s1 pa3TUYHBIE T'HIPOUMITYJIBCHBIE IIPOLECCHL
ECTECTBEHHO, YTO YAEPKATHCA B TEYEHUE

TAKOTI'O BDEMEHU HA PBIHKE BBIIIEYKA34HHBIX
TEXHOJIOTUI BO3MOKHO JIMIIb B TOM CJIy4ae, KOTJa
HUJIET HENIPEPBIBHOE COBEPIICHCTBOBAHUC YKE
HMMEIOIINXCSI TEXHOJIOTUH 1 O60PY/IOBAHUS, A
TAKXe pa3padbOTKa HOBBIX, 6051¢e€ 3(P(PEKTUBHBIX
nin 60J1e€ YHUBEPCAIBHBIX UX BU/IOB. B
HACTOSIINEE BPEMSI HOJIBIIIOEC BHUMAHHE MBI
y/IEJISIEM MTOBBIIICHUIO HA/ICKHOCTU T'€HEPATOPOB
UMITY/IbCOB JJABJICHUS, BEIb HEKOTOPBIC UX y3JIbI B

CHJIY CIIELIU(PHKH YCIIOBUI PA6OTH BOCIPUHHUMAIOT

KOJIOCCAJIbHBIE JIMHAMUYECKIE HAI'PY3KHU.
KOHEYHO Ke, y IPEJIPUATHI UMEIOTCS «B 3aI14CE»
COBEPIIEHHO HOBbIE HAPAGOTKH, CBSI3AHHBIE C
HCIIOJIb30BAHUEM HMITYJIbCHBIX IIPOLIECCOB, HO
MBI BCET/IA IIPU/ICPKUBAEMCS IIPABUJIA — CHAYAJIA
MIOJTYYH PE3YIIBTAT, A IOTOM €I'0 PEKIAMUPYIL.
Kpome Toro, Mbl BCeryia roTOBBI K COTPYAHUYECTBY
¢ (pupMamMu, B3AaUMOZAEHCTBUE C KOTOPBIMU MOXKET

MMPUBECTHU K IMOABJICHHUIO HOBbIX BUTOB TEXHOJIOIUN

1 060pyAOBAHUSL. S y3KE TOBOPUJL O TOM, YTO
MOJKHO ITOPA60TATh HAJ CO3JAHUEM UMITYJILCHOI'O
060PYIOBAHMA, CITYCKAEMOT'O B CKBAKHMHY HA
KOJITIOOMHTIE, TAK YTO B CJIy4de BCTPEYHON
3aMHTEPECOBAHHOCTU (PUPM, IPOU3BOIAIIUX
KOJITIOOMHI'OBBIE YCTAHOBKH, OYZIEM PaJIb
COTPYIHHNYATH C HUMH.

Becenosan HBan CHIOPOB, <BpeMsi KOTTIOOHHIA»
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equipment even more attractive.

CTT: In what direction is ZAO PARM-GINS
planning to develop? What solutions will
be presented in the foreseeable future?

S.P.: Our company will be 19 years old soon.
During this time, we have accumulated vast
experience in the field of optimization of
production and injection wells with the use of
technologies that employ various hydraulic pulse
processes. Naturally, to stay afloat at the market
of the abovementioned technologies for so long
time is only possible when there is a continuous
improvement of existing technologies and
equipment, as well as development of new,
more efficient tools as well equipment with
a broader scope of application. Currently, we
pay great attention to improving reliability of
pressure pulse generators, because some of their
key parts, due to specific operation conditions,
are exposed to enormous dynamic stresses.

Of course, the company keeps ‘a stock’ of
completely new solutions related to the use of
pulse processes, but we always stick to a rule —
first get the results and only then advertise. In
addition, we are always ready to cooperate with
companies, when such cooperation can result
in new kinds of technologies and equipment.

I have already mentioned that we can think of
designing pulse equipment that can be run into
hole using coiled tubing. If we observe counter-
interest from companies producing coiled tubing
units, will be glad to cooperate with them.

Ivan SIDOROY, Coiled Tubing Times



SAABJIEHUNE 3apaya Accoumauum ICOTA coCcTOUT B MOOLLPEeHNN
o6meHa Hgopmaumen, 0606LweHn onbiTa
npUMeHeHUsi UHHOBALMOHHbIX TEXHONOIUIA,
CoAeNCcTBUN BHEAPEHMIO CTAaHAAPTOB

6e3omnacHocTU, NpodeccroHanbHOM NOAroTOBKU U
HOBeMLWNX pa3paboTok B 061aCTV KONTIOGMHIOBbIX
TEXHOJIOTUI N BHYTPUCKBAXKMHHBIX paboT.

(U @ LA

Intervention & Coiled Tubing Association

HekomMmMmepueckoe napTHepCTBO «LleHTp pa3BuUTUS KONTIOGUHIOBbIX TexHonormm» (HM «LIPKT»),
nony4mueLLee NpaBo pacnpocTpaHaTb NpuBunernu Accoumauum cneumnanmncTos

Mo KONTIOOGNHIOBbIM TEXHONOIMSM U BHYTPUCKBaXXUHHbIM paboTam ICoTA B Poccuum,
npurnawlaeT B CBOU psafbl CreLmanmcTtoB HepTerasosoro cepsuca.

YneHbl ICOTA nonyyar:

® MpPaBo Ha y4yacTMe B MEPONPUATUAX MEXAYHAPOAHOIO U PerMoHanbHOro ypoBHel, NnpoBoauMsbix ICOTA, co cknakamu,
npeaycMoTPEHHbIMW OpraHM3aUVMOHHBIMY KOMUTETaMU COOTBETCTBYIOLLMX MEPONPUATUIA. OAHUM U3 TaknX
MeponpusaTun ctaHeT 11-9 MexayHapoaHas Hay4yHo-npakTnieckas koHdepeHuuns «KonTiobUHroBble TEXHONOIMM
M BHYTPUCKBaXWHHble paboTbi», KoTopasa coctonTcs 15-17 ceHTa0pa 2010 . B MockBe, B rocTUHMLEe «PeHeccaHc MockBa».
YneHam |CoTA byaeT npegocTtaBneHa 20-npoLeHTHas CKMaKa npu oniate y4yacTus;

* MpaBo Ha Nonb3oBaHWe pecypcamu canta Accoumaumu http://www.icota.com no cneumanbHoMy OCTYMy U Nofy4yeHne
npeseHTauunn JoKNagoB, NpeacTaBieHHbIX Ha Beaywmx ¢dopymax ICoTA B XblocToHe U AbepanHe, Kanrapu n CtaBaHrepe;

® [0CTYN K BceMUpHOM 6ase uneHoB |ICOTA, 4TO co34acT NpeKkpacHblie BO3MOXHOCTU AJA pacliMpeHUsi 4eNOBbIX KOHTAKTOB.

MHpmnBnayanbHbIV YneHCKUi B3HOC Ha 1 rog coctaBnsieT 1500 py6nen.

Ons BctynneHus B ICOTA 3anonHMUTe, MOXanymncTa, cneayowyo aHKeTy:

OpraHu3saLms/KoMnaHus /cTpyKTypa

damunusa HanucaHue no-aHrumcKkmn
Nmsa HanuncaHue no-aHrMMMNcKn
OT4yecTBO

JO/KHOCTb

Appec 351eKTPOHHOMN NOYThI

TenedoH ®dakc

MouToBbLIN appec

NHpekc

XoTuTe nn Bbl, 4yTOObI Balla KOHTakTHast MHbopMaLMs Obina pasMelleHa B kaTanore YneHos [CoTA?

[] na [ ] her

MoxanyncTa, oTnpaBbTe 3anonHeHHOoe 3asaBneHMe no dakcy +7 499 788 9119
WM NO 3/IeKTPOHHOM No4yTe ovg@cttimes.org
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APPLICATION Mission Statement:
The mission of the Intervention & Coiled Tubing
Association is to enhance Communication, gather
technical expertise and promote safety, training,

competency and industry-accepted practices within
the Well Intervention and Coiled Tubing industries.

Intervenllon & Coiled Tubing Association

Membership Category and Annual Membership Fee

Corporate Member: Applicable to organizations or individuals participating with a key role within the
coiled tubing industry. Acceptance subject to ICoTA Board of Directors approval.

Individual Member: Applicable to individuals with a declared technical or commercial interest in the
coiled tubing industry. Eligible to participate on working committees and task groups

Organization or Company.

[] us$ 1,000

(] Us$50.00

Contact Name (Last) (First)

Job Title

Company Business Interests (e.g., operator, tool rental, CT service, etc.)

Mailing Address

City State/Province
Postal/Zip Code Country

Telephone No.: Fax No.:

E-mail:

Method of Payment / Transaction Details:

"] creditcCard # Zip Code:

Expirationdate: __/ _  Cardholder’s Signature:

| cash or Check (Checks and Money Orders should be made payable to: “ICoTA")

Are you interested in participating on working committees and/or task groups? [] Yes [ No
Would you like your contact information listed in our member directory? [ ] Yes [ No

Chapter Preference for individual members:

| canadian | European Ll usA | Latin American [ ] Russian

Send this completed form and supporting payment to:

ICoTA

P.0O. Box 1082

Montgomery, TX 77356

Fax to +1 832 201 9977-0OR- e-mail to ababin@icota.com
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DOWNHOLE

NMPOrPECC TEXHOJIOrMA

MockoBckoe
npeacTaBUTENLCTBO
HaweHnn Onnean Bapko
MNMoasemHoe obopynoBaHue
+7 495 783 8550

E-mail: downhole@nov.com

www.nov.com/downhole

OOHA KOMMNAHWNSA - BECKOHEYHOE MHOYXECTBO PELLEHWI



HOBOCTU: konTioOuHT

KOJITIOOMHI'OBBIE TEXHOJIOI'HH
HE IIEPECTAIOT PA3BHBATHCA

IepBoii onepanne ¢ UCIOAb30BAHUEM THOKOM TPYObI
CTAJIO YAAJIEHNE IECKA HA OObEKTAX JIYU3HAHbBI — TEXHOJIOT U
BBIXO/IMJIA HA PBIHOK YBEPEHHO, HO He crierta. Ceiyac,
cnycTta ouTH 50 JIET, THOKAS TPYOa ABIAETCA HE3AMEHHU MO
TEXHOJIOTUEN, BCE N PE UCTIOIB3YEMOU NTPU OYPEHNH,
3aKAHYMBAHUU CKBA’KMH U BHYTPHUCKBAKUHHBIX PA6OTAX.
Ocobas posb OTBOJUTCS KONTIOOUHTY IIPU PaOOTE B
T'OPHU30OHTAJIbHBIX CKBAKMHAX, CKBAXKUHAX C OTXOIOM OT
BEPTHKAJIN U IIPU TOOBIYE U3 MAJIOIPOHUIIAEMBIX IIACTOB
IVIMHUCTBIX CJIAHIEB. [MOKYIO TPyOy TOCTOSTHHO MBITAIOTCS
JOBECTU 10 IIPeiesIa BO3MOKHOCTEHN, BO3SMOKHO, 1AKE
BBIBECTHU 34 ITOT IIPEJEL

TocneHue 1Ba-TPU AECATHUIE TS HAOIIOAAETCS
3HAYUTEJIbHBIN IIPOr'PECC KAK B PA3BUTUU MATEPHUAJIOB /I
npounsBoacTsa F'HKT, Tak 1 B CAMUX IIPOUBBOJCTBECHHBIX
MNPOLECCAX, YTO CAEIANO0 KOJTIOOUHT OUYE€HDb HAJJEKHOI
TEXHOJIOTUEN, — CUUTAET [I2KOH MUCCIIOPYK, CTAPIINIA
coBeTHUK 10 'HKT, BJ Services. — [Toxanyit, OCHOBHbIM
1ocTOMHCTBOM [HKT SIBISIETCS BO3ZMOKHOCTD AKCILITYyATAIUU
B CKBAKMHAX [1O]] ABJIEHUEM, JJI1 9TOI'O OHA, COOCTBEHHO, U
CO3/1aBAJIACH».

Opn CMoJH, reHepaJIbHbIN JUPEKTOP KOMIaHUKU NOV
CTES (National Oilwell Varco/Coiled Tubing Engineering
Services), noguepkusaeT, yTo 'HKT s1Bi1sieTCs1 OCHOBHOM
TEXHOJIOTMEH, UCTIOIb3YEMOMU B «OYaraxX IPOMU3BOACTBA>
HETPASULIMOHHOI'O I'a3a Ha IIPOCTOpax CeBepHOU
AMEPUKH — HA MECTOPOXKIECHUAX ITTMHUCTBIX CIAHIIEB,

B HU3KOIIPOHHUIAEMBIX ITECYAHBIX KOJIJIEKTOPAX ITPH
JIOOBIYE I'a34 YI'OJIbHBIX MECTOPOXK/ICHUM. [10 Bcemy Mupy
HACUUTBIBAETCA O0s1ee 1700 KONITIOOMHI'OBBIX YCTAHOBOK,
OKOJIO ITOJIOBUHBI UX HUX — HA TeppuToprnn CeBepHONn
AMepuxn.

OcymecTsaennble 3a nocaeauue 10 et 1o0CTuXKeEHA B
061ACTH TPOU3BOACTBA, KOHTPOJISA IPOU3BOACTBEHHBIX
MPOLECCOB M KOHTPOJIA KA4€CTBA TOTOBOM NPOAYKIIH
CTAJIA TAPAHTUEN HENTPEKPAIAIOMIETOCA PA3ZBUTHA CAMOU
TEXHONOTUN. «Hamo OTAaTh JOIKHOE MPOU3BOJIUTENIAM
KOJITIOOMHI'OBOI'O OOOPYZAOBAHUS: I'OZIbI X PA6OTHI
HaJ1 coBepiieHcTBoBanneM 'HKT npuneciu orpaciu
OXKUJLAEMBIN PE3YJIBTAT — IEPEJIOBYIO TEXHOIOTUIO,
OTINYAIOMIYIOCH BCEMHU XAPAKTEPHUCTUKAMU HAJIEKHOCTU»> —
3asaBi1sieT CMOJIH.

«B Hacrosee Bpems B cermente 'HKT npoucxoaur
CMEIICHUE AKIICHTOB Ha 60s1e€ 3PPEKTUBHOE
U PALIMOHAJIBHOE UCIIOJIb30BAHUE TEXHOJIOT NN
HEIOCPEJACTBEHHO HA MECTOPOXKACHUU. JIIo1, paboTaronie
B HE(DTEIa30BOM CEPBUCE, PAHBIIE HE OYEHb AKTHBHO IIJIU
HABCTPEYY CUCTEMAM KOHTPOJIS, CEMYAC )KE CEPBUCHUKU
HAYMHAIOT OCO3HABATD, YTO KOMILUIEKTAIIHS IIPOMBICJIOBOI'O
060PYIOBAHUS HA/ICKHBIMHU JIEKTPOHHBIM CUCTEMAMU
KOHTPOJISL — 3TO TO JKE CAMOE, UTO €KETHEBHBIN HAJ30D
JIYUIIIET'O MHXKEHEPA HA IIPOMBICIIC,

KonTIOOHMHT NIMPOKO IPUMEHAETCA B ONIEPALUAX T10
I'U/IPOPA3PBIBY IIPU AOOBIYE HETPAJUIITMOHHOI'O CJIAHIIEBOI'O
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Coiled tubing pushing
its limits by going
bigger, expanding niche
applications, thinking
riserless

It entered the marketplace on the fringe, a tool
for sand clean-outs in Louisiana. Now, nearly
50 years later, coiled tubing has become a
workhorse, increasingly used in drilling,
completions and interventions, particularly for
horizontal and deviated wells and in tight shale
formations. It’s also being pushed to its limits,
maybe even beyond.

“There has been a steady progression
of improvements in both CT material and
manufacturing processes over the last two or
three decades, so that it now is very reliable and
predictable,” said John Misselbrook, senior adviser,
coiled tubing, BJ Services. “The key thing that CT
does is work on live wells; it’s designed for that.”

Ed Smalley, general manager, NOV CTES
(National Oilwell Varco/Coiled Tubing Engineering
Services), said coiled tubing has been a key
technology in the “hotbeds of activity” for North
American unconventional gas production,
including shale, tight-gas sand and coalbed
methane wells. Worldwide, coiled-tubing units
number more than 1,700, about half in North
America.

Advancements in the last 10 years in
manufacturing, inspection and quality-control
methods are among the technologies that continue
to help move CT forward. “The CT mills have done
an incredible job over the years in making these
improvements so the industry is getting what it
needs in terms of reliable material characteristics,”
Mr Smalley noted.

“Now the CT industry is shifting our focus toward
better and smarter ways to apply that material
in the field. Oilfield personnel who, in the past,
may have not readily embraced control systems
are starting to see that putting a good electronic
control system on a piece of field equipment is like
having your best operator on location every day.”

Coiled tubing has played a significant role in
fracturing applications in unconventional shale gas
production. “This has been a growth area for CT,”
Mr Misselbrook noted.

An example involves the milling of frac plugs.
“A lot of these wells have multiple plugs and
multiple zones in the long horizontal laterals that
are fracture-stimulated separately,” Mr Smalley
said. “Coiled tubing is proving to be a more cost-
effective way to mill out those frac plugs when the
stimulation operation is completed and the well is
ready to be placed online.”



rasa. «B aToit 0611acTU HAGIIOIAETCS OCOO0 OYPHBII POCT
HOMYJIAPHOCTH TEXHOJIOT N>, — KOHCTATUPYET MUCCIOPYK.

B kadecTBe NpUMePa MOXKHO IIPUBECTU OIIEPALIU
o ¢ppe3epoBaHUIo NPo6ok nocse I'PIT. «Bo MHOrnx
MHOT'OILUTACTOBBIX CKBAKUHAX C JJJIMHHBIMH
TOPU3OHTAIBHBIMU CTBOJIAMH, B KAXKJOM U3
KOTOPBIX TPOBOAAT ['PIT, HabmogaeTcst 06pa3oBaHUE
MHOT'OYUCIEHHBIX TPOOOK. Mcnonb3osanue 'HKT
OKAa3bIBACTCS HAnb0J1€e 3(PPHEKTUBHBIM CLIOCOOOM
JUI (PpE3EPOBAHUS TAKUX IIPOOOK MOCJIE 3aBEPIICHUS
CTUMYJIALIMU U IIPU TOATOTOBKE CKBAKHUHBI K ITyCKY».

Eme oHHUM TOCTUKEHHUEM TEXHOJIOTUU CTAJIO TO, YTO
rUOKast TPyOa CTAHOBUTCS B OyKBAJIBHOM CMBICJIE OOJIBIIIE.
«[14Tb IET HA33JT HANOOJIEE NIUPOKO UCIIOIb30BAIACE TPYyHA
C BHEMTHUM guaMeTpoM 38,1 mm. U ecim B 2008 rory CaMbIM
PacCrpOCTPAHEHHBIM TUIIOM CTAJIA TPYyHA TUAMETPOM
44,45 MM, TO CEMYAC YAIE BCETO NCTIOIb3YIOT
51-MWUIMMETPOBYIO TPYOy. A BOOOIIIE, JUATTA30H JUAMETPA
HCIIOJIb3YEMBIX B HACTOAIEE BPEMS FTHOKUX TPYO HAXOJUTCA
BIIpe/ienax 254 1 73 MM.

OCHOBHOU NPUYNHON TAKOU TEHJEHITNH YBETUIYEHNU A
auaMeTpa ucnonbdyeMor 'HKT MOXHO Ha3BaTh POCT YHC/IA
TOPU3OHTAIBHBIX U HAKJIOHHO-HAIIPABJIEHHBIX CKBAKHUH, 4
€CJIH TOYHEE, TO YBEJIMYEHHUE OO'bEMOB BHYTPUCKBAKMHHBIX
paboT HA TAKUX OOBEKTAX. YBEJIMUEHHE TUAMETPA ITO3BOJIAET
JIOOUTBCS OOJBIIEN )KECTKOCTH TPYOBIL, YTO OBJIETYAET PAOOTY
B INTYOOKUX 'OPU3OHTAIBHBIX CKBAKHMHAX.

«OrpaHUYHBAIOIINM (PAKTOPOM IIPH UCIIOJIb30BAHUH
TUOKOU TPYObI B CKBAKMHAX C OOJIBIINM HAKJIOHOM CTBOJIA
SIBJISIETCS TO, 4TO NIpH ciiycke 'HKT paHo i no3gHo
HACTYIIA€T CBOCOOPA3HBINA TYIHK, KOIJIa TPyOAa HAUMHACT
3aKPYyYHUBATHCA BHYTPHU OOCAZHON KOJIOHHBI, 4 BLICOKHE
CHUJIBI TPEHUSA, CO3/1aBAEMBIE CTEHKAMM CKBAXKUHEBL, HE JAIOT
BO3MOKHOCTU IIPOJIBUTATH TPYOy Jjajiee. MEIagaKku MOry T
3HAYUTEIBHO OTCPOYUTD NOJOOHBIE TYTIUKOBBIE CUTYAI[UH
U JAI0T BO3MOKHOCTB ycneHo onyckarb 'HKT Ha 6071ee
3HAYUTEIIbHBIE [NTYOUHBI IIPU PA60TE B CKBAXKUHAX C
OOJIBIIINM OTKJIOHEHUEM 340051 OT BEPTUKAJIN», —
nogcHsaeT CMOIH.

E1ie oHOM BasKHOM TEXHOJIOTUEN, HAOUPAIOIIEH OOOPOTHI,
CTAJI BHYTPHUCKBAXKUHHBIE MEMIAIKH, CO3/JAHHBIE JIJIA
COKPAIEHHNA BBICOKOM CUJIbI TPEHUS, OT PAHUYNBAIOIIEI
IJIyOUHY, Hd KOTOPYIO MOKHO criycKaTb T'HKT B KpyThIX
HAKJIOHHBIX CKBAKUHAX.

ITpu npokauke ¢uona yepes 'HKT memainka,
pasmemaemasn y sepxuero ocnosanusa KHBK, cozpaeT poBHyIO
IIyJbCAUIO Y HYDKHEro ocHoBaHuA THKT. dlynbcupyromniee
JEUCTBHUE MIOMOI'd€T COKPATUTD TpeHure Mexay F'HKT
1 06CaTHOM KOJIOHHOM, YTO MO3BOJIAET TPYyOE TOrO XKe
JUaMeTpPa IIPOHUKATD HA 60JIee 3HAYUMBIE ITTYOUHBL. Kpome
TOTI'0, HOBEUIIEE IIPOIPAMMHOE OOECIIEUCHUE (PAKTUYECKU
MOJKET IIPE/ICKA3ATH, HACKOJIBKO IMTyOOKO MOKHO OITYCTHUTD
HUCIIOJIB3YEMYIO TPYOY».

OHAKO y TEXHOJIOTUH €CTh U CBOU IIPE/IEJIBI, KOTOPBIE
CTAaHOBATCS BCE OOJIEE€ OYEBU/IHBIMHU ITPH €€ UCTIOIBb30BAHUN
Ha I7Ty6OKOBOIHBIX U IIEJIb(POBBIX MECTOPOXKACHUAX. «[ Ipn
paboTe B CKBAKMHAX C BEPTUKAIBHOMH IMTyOHHOI 60I1ee

NEWS: coiled tubing

Another improvement in coiled tubing is that it’s
getting bigger. “Five years ago, the most common
size of CT was 1 %-in. OD,” Mr Misselbrook said. By
2008, the most common size was 1 % in., and the
most common size is now 2 in. A typical range will
run from 1 in. to 27 in.

The number of horizontal and deviated wells
being drilled that need intervention is driving the
increases in diameter. Mr Misselbrook said. Bigger
diameter makes the pipe stiffer to more easily reach
into deeper horizontal wells.

Downhole agitator tools, designed to reduce high
friction forces that limit the length that the coil can
be pushed in high-angle wells, is also a key enabling
technology that has recently come on the scene.

“One of the limitations of coil in a highly
deviated well is that you will ultimately reach a
lock-up condition, where the coiled tubing actually
forms a helix inside the casing and high wall-
contact forces prevent any additional forward
movement of the tubing. Agitator tools can greatly
delay the onset of this lock-up condition, allowing
the tubing to be successfully deployed at greater
depths in high-angle, extended-reach wells,” Mr
Smalley explained.

As fluid is being pumped inside the CT, an
agitator, a device installed on top of the BHA,
creates a gentle pulsation at the bottom of the
tubing. “The pulsing action helps reduce the friction
between the tubing and the casing wall, so now
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HOBOCTU: konTioOuHT

9000 M CTAaHOBUTCA OYEBH/IHO, YTO BOT-BOT HACTYIIUT TAKOM
npejes. Ipu paboTte Ha 6OJIBIION ITTyOUHE BOZHUKAIOT
OITACEHM IO TOBOAY IPOYHOCTH MAJIOYITIEPOJUCTON
HU3KOJIETUPOBAHHON I'MOKOI TPYOBI, TAK KAK YBEJIMUCHUE
IPOYHOCTHU TPYOBI BEJIET K COKPAIIECHUIO YCTAJIOCTHOM
CTOMKOCTH.

«[Ipu cniycke B ckBaxkuny T'HKT Jo/mKkHA CIPABIATBCA C
COOCTBEHHBIM BECOM. B HACTOAIIEE BpEMS IPOBEPEHHBIE
U MIUPOKO MPUMEHSAEMBIE 7151 TPOU3BOACTBA KOITIOOMHT A
CTAJIBHBIE CIUIABBI, OOIAAIONINE K TOMY K€ JIONYCTUMBIMU
YCTAJIOCTHBIMU XAPAKTEPUCTUKAMHU, UMEIOT PAOOYUI IPEJIET
YCTOHYHUBOCTH K icpOpMAITUN OKOJIO 759 MIIa. B TO ke BpeMmst
OypWIbHBIE TPYObI U3TOTABIMBAIOTCS U3 CIIJIABOB, KOTOPBIC
Ha 25% IMPOYHEE, U CIIOCOOHBI, TAKMM OOPa30M, pa0OTaTh HA
OOMBIIEN TITYOUHE — IO 25%».

Kaxk mpasuJio, Ayt paboThl B HOJABOJIHBIX CKBAKUHAX
TAKXKE TPEOYETCSI MOOMJIbHASI MOPCKAsI OypOBast
yCTAaHOBKA. IMEHHO OHA OepeT Ha Ce61 HATPY3KY,
CO3/3ABAEMYIO BOJOOTIAETUTENBHOM KOJIOHHON. «[Ipn
NPOBEAECHUN BHYTPHUCKBAXKUHHBIX PA0OT HA IMOJBOJHBIX
MECTOPOXKAEHUAX OCHOBHBIM BOIIPOCOM SIBJISIETCS TTIOUCK
MYTEN O OCYIMECTBIEHUIO TAKUX PAOOT O€3 UCIIOJIb30BAHUA
JOPOTOCTOAIINX MOTYIOTIPYKAEMBIX UIIH IUIABYYHUX OYPOBBIX
YCTAHOBOK. BOJIBIINI MHTEPEC PEACTABIAIOT BO3MOXKHOCTH
ncnosnb3oBanua 'HKT npu pacKOHCEPBAITUM CKBAKUH,
OCHOBHA4 3aI'BO3/IKA IIPU 3TOM — CITYCK THOKOU TPyObl
6€3 NCIOJIb30BAHMS BOJAOOTAETUTETHbHOM KOJIOHHBIL. 1151
IKCILIYATALMH TPAJUIITMOHHON KOJIOHHBI TPEOYETCSI 6OIBIIOE
U JOPOTOCTOAIIEE CYTHO. [ToaTOMY IENBII DAy KOMITAHUN
3aHUMAECTCA PA3PAO6OTKON KOHICIIUI IPOBEICHU S
KOJITIOOMHI'OBBIX BHYTPHUCKBAKUHHBIX OIIEPAIINH 6€3
HCIIOJIb30BAHUA BOJOOTAETIUTEIBHOM KOJIOHHBI», — OTMEYAET
Muccnopyk.

NOV CTES u ipyrue npeAcTaBUTENN PhIHKA BEAYT
Pa3padboTKy 060CO6IEHHOM BOAOOTACIUTEIBHON KOJIOHHBI
JUIMHOM OKOJIO 30 M, KOTOPOU OyJIeT JOCTATOYHO, YTOOBI
JIOCTUYb MOPCKOTO J1HA. [ToaAep:KBaTh KOJIOHHY OyJeT
IapO0OPa3HAA 6AJIACTOBAS ITOJIOCTD, PA3MEIICHHAS HA
IOBEPXHOCTU. TaKMM 06pa30M, OyJIeT CHATA HEOOXOAMOCTb
UCIIOJIb30BATD JJ1 OJIEPKKHU KOJIOHHBI 6y POBYIO YCTAHOBKY.

«DKCIUTyaTanysa CKBAKUH B MEKCMKAHCKOM 34JIMBE
MOYKET CTATh HEIIOMEPHO JJOPOr'OM BBULY HEOOXOJUMOCTH
HCIIOJIB30BATh 60JIEE TOPOrOCTOANNE MOOUIBHBIE MOPCKUE
OypOBBIC YCTAHOBKHU IIPU IPOBEJCHUN KOJITIOOMHTOBBIX
BHYTPUCKBAKMHHBIX OIEPAITHH. MBI CKJIOHHBI [10J1AT4ATh, YTO
CO3/IaHHE TT0JOOHOM 0O00COOJIEHHOM BOJIOOT/ICINUTEIbHOM
KOJIOHHBI BMECTE C IIPOBEJICHUEM OIIEPALIHI HA THOKOM
TpyOE C HEOOJIBIIOI'O CYIHA IIOMOI'YT JJOOUTHCS COKPAIICHU S
32TPAT HA BHYTPHUCKBAKUHHBIE PAOOTHI KAK MUHHUMYM BJIBOE,
BO3MOYKHO, ¥ 6OJIBITIE TOTO. BE/Ib €CN y/1ACTCS COKPATUTD 3TU
Pacxo/iBL, TO CKBAYKHUHBI B 32JIMBE, O KOTOPBIX UJIET PEYB, €IIIE
B TEUEHMUE JJOJII'OI'O BPEMEHU OYAYT ABATh JEOUT», — 3AABJIAET
D1 CMOJIH.

Ele ogHNUM pelyaroM pa3suTus 1 pocra cermeHTa F’HKT
SIBJISIIOTCSI CHCTEMBI KOHTPOJISL, TTO3BOJISIONTUE MOy IUTh
MH(HOPMAIINIO B PEKUME PEATTBHOIO BpEMEHH. TeXHOIOTr M
0a3UPyeTCs HA UCTTOIb30BAHHUU ONTOBOJIOKOHHBIX MJIN
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we can get a lot farther out with the same size CT,”
Mr Smalley continued. “In addition, new software
programs can actually model how much farther the
coil can be pushed when using these tools.”

But coiled tubing has its limits, which are
becoming more apparent as operators venture into
deeper subsea and offshore oilfields. “When we
get to wells with true vertical depths over 30,000
ft, that is a limitation,” Mr Misselbrook said. The
strength of the low-carbon and low-alloy CT steel
poses challenges at greater depths because fatigue
life diminishes with increasing strength.

“When we’re running coil into the well, the
tubing has got to support its own weight,” he
continued. “Currently, the proven established CT
steels that have acceptable fatigue properties have
working yield strengths around 110,000 psi. Drill
pipe, on the other hand, is available in grades that
are 25% stronger and hence can work 25% deeper.”

Subsea wells also normally require a MODU to
support the large load imposed by the intervention
riser. “The issue of intervention in a subsea well is
finding a way to do interventions that don’t need
an expensive semisubmersible or floating rig,”

Mr Misselbrook said. “There is a lot of interest in
using CT for re-entering wells, but the challenge
is deploying the coil without using a riser,” he
continued. “A conventional riser requires a big,
expensive vessel. So a number of companies

are engaged in developing concepts to explore
riserless intervention operations using CT.”

NOV CTES and others in the industry are
working on a self-standing riser design that
connects to the sea floor and extends up to about
100 ft below the water’s surface. A balloon-like
ballast container at the top supports the weight
of the riser so it no longer has to be supported by
a drilling unit.

“Wells in the Gulf of Mexico can become cost
prohibitive to operate because of the need to
use the more expensive mobile offshore drilling
units to perform a CT intervention operation,” Mr
Smalley said. “We believe this self-standing riser
concept, coupled with a coiled-tubing operation
from a small vessel, can cut the intervention costs
at least by half and probably more,” he added. “If
we can reduce this cost, these GOM wells will
remain productive over a longer period of time.”

Another advance that is likely to drive the use
of CT involves real-time information systems
based on fiber optics or electrical conduits, Mr
Misselbrook said, noting he is optimistic about the
progress the industry is making,.

“This will be an important step forward. We are
looking to add more feedback from the tools on
the bottom of the coil,” he said. “Pushing three or
four miles of coil into a well using surface gauges



JIEKTPONPOBOJOB. [T0 MHEHUIO MUCCIOPYKA, B TOM
HAIPABJICHUU HAOIOAACTCS IIOCTOSIHHBIN ITPOrPECC.

«DTO MOXKET NOCTY>KHUTD BA>KHBIM IIIATOM BIiepes]. Mbl
CTAPAEMCS Pa3PabaThIBATh TAKHUE CUCTEMBI, KOTOPbIE
CHOCOOHBI IIEPE/IABATH CIIE OOIBIINN 06'bEM MH(HOPMAIUH,
MHOJIYYEHHOH OT arperaTos, padoraomux Ha THKT.
COIJIACUTECH, UTO CITYCKATh THOKYIO TPYOY B CKBAXKUHY
Ha 4—5 KM, UCTIOJIb3YsI PEUCMYCBL, YTOOBI TIOHATH, YTO
MIPOUCXOAUT B CTBOJIE, — 3TO HE TO JKE CAMOE, UTO YIIPABJIATh
COBPEMEHHBIM AMITAPATOM, OCHAIEHHBIM JATYUKAMH,
KOTOPBIH CaM OYZIET BAM COOOIIATH, YTO HA CAMOM JIEJIE
MPOUCXOAUT B CKBAKHHEY.

VYUTBIBAS, UTO BCE AKTUBHEE NIEPEAYA TAHHBIX OT
KOJNTIOOMHIOBBIX YCTAHOBOK OCYIIECTBIIAETCS IO UHTEPHET-
KaHaJIaM, OJIyYEHHUE NH(POPMALTUH HETOCPEICTBEHHO
Ha O(PHCHBIE KOMITBIOTEPHI CTAJIO PEATBHOCTBIO. <[ Tpr
ocytecTsyieHUU ['PITy 1OOBIBAIONUX KOMIIAHUNI YaCTO
BO3HHKAET HOTPEOHOCTD B UBMEPEHMHU JJABJICHUS, ICONTA U
061X O6'BEMOB IPOKAYKHU. C ITOSBJICHUEM COBPEMEHHBIX
cuctem KOHTpona Ha THKT komnanuam 60bIie He
NPUXOJUTCA OCYHIECTBIATh MOHUTOPHHT IOJEBBIX PA6OT
HETOCPEICTBEHHO HA MECTOPOXKIEHHUW.

Kommnanusa NOV CTES 3anumaeTcs pa3padoTKOU CUCTEMBI
c60pa JAHHBIX, MTHTETPUPYEMOI C KOTTIOOMHI'OBOH
YCTAHOBKOM M KOHTPOJIUPYIOLEH IIPH ITIOMOIIA
CHELMAJIBHOIO ITAKETA IIPOI'PAMM yCTAJIOCTh FTHOKOI
TPyO6bL. TakM 06pa30M, JOOBIBAIOIIE KOMITAHUN OyIyT
BCeraa UMeTh JaHHbIe 0 cocTosTHY THKT 1 3HATBH, KOT/1a
HEOOXO/IMMA 3aMEHA TPYObl BO U30CKAHUE OTKA34.

BosbIoe BHUMAaHUE TAKKE YIEIAETCA YBETUIECHUIO
3(PHEKTUBHOCTH IPOMBICIIOBBIX PA0OT U OIITUMAJIBHOMY
UCHOIB30BAHUIO OO0OPYJOBAHMS. 3294CTYIO paboThI 11O I'PT1
C UCIOJIb30BAHMEM KOJITIOOWHI'A IPENONATAIOT 3AKAYKY B
CTBOJI 30TA ¥ 3PO3UHHBIX OYPOBBIX PACTBOPOB.

OJ1HAKO 26pPAa3UBHBIC KHU/IKOCTH, 3aKAYNBAEMBIC 110 TPYyOE,
KOTOPA5 HA TIOBEPXHOCTH HAMATBIBACTCS HA 6apabaH, MOT'YT
BBI3BATH 9PO3UIO BHEITHETO CJI0S1 BHYTPEHHEN ITOBEPXHOCTHU
TPYyOBI, BBI3BAHHYIO IEHTPOOEKHBIMU CUIAMU,
JICHUCTBYIOIIUMHU Ha 6ypOBOH pacTBOP. HOBasl TEXHOJIOT ST
CBEPX3BYKOBOI'O MOHUTOPHHI'A TPYOBI IO3BOJISET B PEXKHIME
PEAIBHOIO BPEMEHH OCYINECTBIIATE U3MEPEHNA TOJIIUHEI
CKBA’KWHBI IIPU IIPOBEJAEHUU ITIPOMBICJIOBBIX PA6OT, 4TO
JI€JIAE€T BO3MOKHBIM KOHTPOJIb 3TOT'O ITAPAMETPA U, B C/Iydae
HEOOXOJIUMOCTH, IPUHATUE COOTBETCTBYIOIMIUX MEP.

K cricky He1aBHO NOABUBIIUXCA TEXHOIOT MU MOXKHO
OTHECTHU 1 ABTOMATHU3AIIHUIO IIPOIIECCA UCTIAPEHM A A30T4,
IIPH KOTOPOM Ha OO'BEKTE OCYIIECTBISIETCS ITOJIOTPEB
SKHJIKOTO 230T4a. «JITOM CTAJIM OCO3HABATBH MTOJIE3HOCTh
TEXHOJIOTUN aBTOMATUYECKOT'O NCIIAPEHUS, CHCTEMBI
KOHTPOJIA KOTOPBIX PA0OTAIOT HACTOJIBKO 3(P(PEKTUBHO,
YTO NOZIOOHBIE TEXHOIOTUH YBEIMYUBAIOT CPOK CITYKObI
HACOCHOI'O O60PYIOBAHUS U IOTPEOIIAIOT MEHBIIIE
rOpIOYEro. B ciryyae eciii UCTOYHUKOM TEIlIA SIBISIETCS
HUCTIAPUTEIBHAS YCTAHOBKA C OTHEBBIM IIOZIOTPEBOM,
ABTOMATHYECKASI CUCTEMA MOXKET ITOXBACTATHCS €ITE OTHUM
MIPEUMYIIECTBOM — IIPOLIECC HUCKOIBKO HE BIUSIET HA
3KOJIOTHIO.

NEWS: coiled tubing

to try and deduce what is going on downhole is
not the same as having a sensor package at the
bottom of the coil that is actually telling you what
is happening.”

And, with coiled-tubing units having increased
internet access on location, more real-time
data transmission back to the customer’s office
during a CT job is now a reality. “In a fracturing
operation, many times the operator wants to
monitor pressures, rates and total volumes being
pumped in the wells,” Mr Smalley said. “With this
technology, operators no longer have to go
to the location to monitor the field operation in
real time.”

NOV CTES builds the data acquisition systems
that attach to the CT units and provides the
software that tracks fatigue on the coil so
operators will know when to replace it, avoiding
a failure break.

There is also increasing focus on achieving
more efficient field operations and utilization
of equipment. “A lot of what we do with coil in
fracturing operations involves pumping nitrogen
or abrasive slurries downhole,” Mr Smalley said.

But the abrasive fluids, as they are being pushed
through the pipe spooled on the reel at surface,
can preferentially erode the outer layer on the
inside of the coiled tubing due to centrifugal
force acting on the slurry. New ultrasonic tubing
monitoring technology provides real-time
wall thickness measurements during the field
operation, enabling the user to monitor for this
condition and take the appropriate action.

Another emerging technology is automation
of the nitrogen vaporization process, which
requires heating of the liquid nitrogen on location.
“People are now realizing the value of vaporizer
automation systems, where the control system
operates so efficiently it extends the life of the
pumps and other equipment and uses less fuel,”
he explained. “In cases where the heat source is
a direct-fired vaporization unit, the automation
system can also provide an added benefit of
burning environmentally cleaner.”

As the industry continues to develop tools and
technologies to improve coiled tubing and expand
its applications, the objective remains to produce
more reserves in a cost-effective and efficient way.

“Producers are driven by one goal: to reduce the
cost of drilling, completing and operating the well
once on stream,” said Mr Misselbrook. “All service
providers are confronted with this continuous
requirement to find new ways to drive down costs.
This is especially true today in North America,
where gas prices are very low and operators have
less revenue to spend on drilling new wells and are
constantly striving for ever greater efficiency.”

4
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HOBOCTU: konTioOuHT

OTpacib CTAPAETCAI BHEAPATb OOOPYJOBAHUE U
TEXHOJIOI'MH, CIIOCOOHBIE PACIIUPUTD HOMEHKJIATYPY
OIepaIuif, NIPOBOJUMBIX C THOKOH TPYOOU, 4 TAKXKE
TOBBICUTD UX KA4ECTBO. LIe1b PH 3TOM BCE TA JKE —
POU3BOJUTH OOJIBIIIE PECYPCOB, UCIIOIB3YSI IIPU 3TOM
SKOHOMUYHBIE U 3(PPEKTUBHBIC METO/IbL.

JIpon3BOANTENN BEAOMBI EAUHON IIENBIO — COKPATUTD

CTOUMOCTbD OIIEPAIMH 1O OYPEHHIO, 3aKAHUYUBAHUIO U
SKCIUIYATAIUU CKBAKUHBL, — PE3IOMUPYET MUCCIOPYK. —
Bce cepBucHbIE KOMIAHUHN CTOAT IIEPE, TOM JKE 3aja4eN —
MOUCK ITyTEU COKPANIEHH S PACXO/IOB. DTO OCOOEHHO
Kacaetca CeBepHOI AMEPHKY, I7I€ LIEHBI HA I'a3 HU3KHE,
B CBSI3U C YEM JJOOBIBAIONINE KOMIIAHUU ITOJTYYAIOT
MEHBIIYIO IPUOBLIIb, COOTBETCTBEHHO, MEHEE UHTCHCUBHO
BKJIA/IBIBAIOT CPEACTBA B CTPOUTENBCTBO HOBBIX CKBAKUH U
HAXOJATCA B IOCTOAHHOM ITOUCKE 3(P(PEKTUBHBIX METOJIOB U
TEXHOJIOTHIT>.

ITo mamepuanam Drilling Contractor

MupoBo (P;10T KOJITIOOHMHT'OBBIX
YCTAaHOBOK IIPOJO/IKAET PACTH

KOMM4eCcTBO NCIOb3YEMBIX KOJITIOOUHTOBLIX YCTAHOBOK
34 MOCJIEIHUE ICCITUIIECTUS 3HAYHUTEIBHO BO3POCIIO
U cocTaBuio 1778 enuHul (IO COCTOSHUIO HA KOHEL]
2009 roaa), uto Ha 761 6onbiie, yeM B 1998 roay. Takum
06pPa30M, MOKHO KOHCTATUPOBATh, YTO B CPE/THEM
€KETOAHBIN IIPUPOCT COCTABIIATN 5%.

CepBHCHBIEC KOMIIAHUY YBean4duIu B 2009 rogy MUPOBOK
HapPK KOJITIOOMHI'OBBIX YCTAHOBOK Ha 83 €/ITUHUIIBI,

06 3TOM CBU/ICTENBCTBYIOT PE3YABTATHI €3KETOHOI'O
UCCJIEIOBAHUSL, IPOBOAUMOTO JlecoM TOMIMHOM 13
KaHaACKoM KoMmnanuu Trican Well Services. VAuTbIBasI, 9TO
B 2008 rOIy B MUPE HACUUTHIBAIOCH 1695 IEHCTBYIONNX
YCTAHOBOK, I'OJJOBOU IPHUPOCT, COTJIACHO 3TUM IAHHBIM,

U B 3TOT Pa3 COCTABIAET 5%.

HawnboJiee 3HaYUTENbHBIN BCIIJIECK MHTEPECA K
KONTIOOMHI'OBOMY OOOPYJOBAHHUIO B YIIEAIIEM IOy
Ha6110/1271CS B JIATUHCKOM AMEPUKE, I7I€ HAIILIN
npuMcHeHHUE 64 HOBBIC YCTAHOBKH, 1 Ha [lanbHeM BocToke,
I/I€ YKCIIO HOBBIX YCTAHOBOK COCTABUIIO GG €TUHUIIL.
HEeCKONBKO AECATKOB YCTAHOBOK IIPOU3BOJUTEU TAKXKE
NOCTABUJIN M HA BiivskHUNA BOCTOK, B EBpony, AQpHKy 1
Poccuto. He60ab1110€ yMEHBIIEHUE YUCJIA KOTTIOOMHI'OBBIX
YCTAaHOBOK HAOIIOAAIOCH TUIIb B CEBEPHON AMEPUKE.

TEHOEHUWW PbIHKA

PBIHOK KONITIOOMHIOBBIX YCJIYT 3aBUCHUT OT OObEMOB
OypeHUs, KOTOPbIE B OCHOBHOM IIPEJONPEAETAIOTC
LIEHAMU HA CBIPbE U CIIPOCOM Ha BHYTPHUCKBAKUHHBIE
paboTsL. He60b110€, HO HOCTOSHHO PACTYIIEE
UHCJIO KOJITIOOMHTOBBIX YCTAHOBOK IIPOEKTUPYETCS U
IPOU3BOAUTCA 1151 OYPEHUS CKBAXKUH MAJIOT'O JJUAMETPA.
B €IMHUYHBIX CIy4YasiX YCTAHOBKU UMEIOT THOPUIHYIO
KOH(HUTYPAIHIO U CHOCOOHBI PA00TATh KAK C TMOKOM, TAK U
C IPSIMOI TPYOOM.
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World’s Coiled Tubing Unit
Fleet Grows

The number of coiled tubing (CT) units has
expanded steadily in the last decade, reaching 1,778
at the end of 2009, up from 761 at the end of 1998 —
an average increase of 5% every year.

Service contractors added about 83 coiled tubing
units (CTUs) to the worldwide fleet in 2009, based
on the new annual survey results generated by
Les Tomlin, Trican Well Services, Calgary. This
represents an increase of nearly 5% over the 2008
world fleet size of 1,695 CT units.

The largest fleet increases were in Latin America
(64 additional CTUs) and the Far East (66 additional
CTUs). Several dozen CTUs were also sent to the
Middle East, Europe and Africa, and Russia. Fleet
sizes dropped slightly in North America.

Source: Drilling Contractor




B oTnuyme OT JOBOJIBHO IIJIOXO TPAHCIIOPTAOETBHBIX
U JIOPOTOCTOSIIIIUX POTOPHBIX 6YPOBBIX YCTAHOBOK
KOJITIOOUHT'OBBIE YCTAHOBKU M MEHEE IOPOTOCTOSAIIIHE,
U ropasio 601ee MO6MIIbHBIC. [IpH UCIOIB30BAHNU
TUOKOM TPYObI MEHBIIIE BDEMEHU YXOAWT HA ONEPALIUU
O COEAUHEHHUIO U PA3BEAUHEHHUIO, YTO CYIIECTBEHHO
COKPAIIAET BPEMS CITYCKO-TIOJIbEMHBIX OIIEPAITUIL.
OCHOBAaHHUE KOJITIOOMHI'OBOH YCTAHOBKH U KPAHA IOYTH
BCETZA OTIIMYAETCA MEHBITUMU I'A0APUTAMU, UEM
YCTAHOBKH JJISI BPAILATEIBHOTO OYPEHUS, 4 OTCYTCTBUEM
BBIIIKH ONIPEJEAECTCA TOT (PAKT, YTO YCTAHOBKA 3AHUMAET
MEHBIIIE MECTA B BEPTUKATIBHOU IIJIOCKOCTH, UTO ABJISETCS
HECOMHEHHBIM [IPEUMYIIECTBOM B TOPOACKO CPEJIE.
OTHOCUTENBHASA JOCTYITHOCTD YCTAHOBOK 1
JIOMOJTHUTEIBHOTO OOOPYJOBAHUS (A30THBIX YCTAHOBOK,
yCTaHOBOK 1A KPC) OKa3bIBaeT ONpeIeIEHHOE BIMAHNUE HA
Pa3BUTHE JAHHOTI'O PBIHKA: CEPBUCHBIE KOMIIAHWU IIEPEBOBAT
KOJIITIOOMHI'OBOE OOOPYJOBAHUE HA PACTYIINE CIAHIIEBBIE
MECTOPOXK/IEHUA U HU3KOIIPOHUIIAEMBIE IIECIYAHBIE
KOJUJIEKTOPBL.

KOJITFOBUHIOBOE BYPEHWNE

COBEPIIEHCTBOBAHUE TEXHOJIOIUH TOPHU3OHTAIBHOT'O
OypEHUS U CUCTEMBI 3AKAUMBAHUS MAJIOT'A0APUTHBIX
CKBA>KHH IIPUBEJIO K 3HAYUTETIBHOMY POCTY OOBEMOB
KOJITIOOUHT'OBOT'O OYPEHMS U TIPOEKTUPOBAHUIO HOBBIX TUIIOB
U MOAN(PUKALIUI YCTAHOBOK. KONTIOOMHIOBOE GypeHme
AKTUBHO IPUMEHSETCS IPU JOOBIYE HETVIYOOKO 3AJIETAIONIETO
ra3a, IpH HAMPAaBJIEHHOM 6YPEHHUHU MHOTOCTBOJIBHBIX
CKBA>KHH, IIPH MIOBTOPHOM BXO/IE B CKBAKHY U IIPU
OypeHNN GOKOBBIX CTBOJIOB. [IpH CITyCKe TPyObl MOXKHO
OCYIIECTBIIATH HENPEPBIBHYIO [TUPKYJIALNIO U HOAACPKUBATD
€€ MHTEHCHUBHOCTD, YTO ABJISETCS CYIECTBEHHBIM
MPEUMYIIECTBOM ITPU OYPEHUH KAK HA JIETIPECCUM, TAK
PaBHOBECUH U PENTPECCUU.

POCCHA

B 2009 rogy poCCUUCKUH (PIOT KOJTIOOMHI'OBBIX YCTAHOBOK
COKPATUJICS HA OJIHY €IUHUITY: IO COCTOSIHHIO Ha 1 aHBaps
2010 roga HA TPOMBIC/IAX, TPUHAJJICKAITNUX 55 KOMIAHUAM,
pa6oranu 176 yecTaHOBOK. JIUIIb B TPEX KOMITAHHUSIX YHUCTIO
YCTAHOBOK MMEET JIBY3HAYHOE 3HAYCHHUE: «CypryTHe(TEra3» —
24 KONTIOOUHTOBBIE YCTAHOBKU U 1 YCTAHOBKA JJ1
KOJITIOOUHT'OBOT'O OypeHus, «['a3mpoM NOA3EMPEMOHT
Vpenron» — 21 u dllmomo6epxe» — 12 yCTaHOBOK.

B 6rm3nexanx CTpaHax KOMTHIECTBO YCTAHOBOK BBIPOCIIO
¢ 19 no 37. B Kazaxcrane uxX 4ncjio yBEJIUIHUIOCH € 9 110 20,

Ha YKpaute — ¢ 6 10 10. [1o OHOM yCTAHOBKE 3aKYITHIH
U JIBE€ KOMIIAHUM U3 Y30EKHUCTAH4, TIEPBAS YCTAHOBKA HAYAIA
TAKXKE PAOOTATh HA TEPPUTOPUH TYPKMEHUCTAHA.

B Pecniy6nuke Benapych no-npekHeEMY PabOTAET
€IMHCTBEHHAS YCTAHOBKA, MPUHAJJIEKAINAS KOMITAHUH
«bBenopycHeTh». B Azep6aripKaHe YUCIO YCTAHOBOK TAKXKE
OCTAJIOCh HA IIPEKHEM YPOBHE (3), UX UCIIOJIb3YIOT KOMIIAHUU
BJuThkap Soccar. @

NEWS: coiled tubing

MARKET DRIVERS

The market for CT rig services depends on
rig activity levels, which are generally driven by
commodity prices and the corresponding need for
downhole services. A small but increasing number
of CT rigs are designed and built for slimhole
drilling, occasionally in a hybrid configuration that
allows drilling with straight pipe in addition to
coiled.

CT rigs are often promoted on the basis of lower
cost, versatility, and mobility than more expensive
and less portable rotary rigs. Trip times are greatly
reduced with coiled pipe since little time is spent
making and breaking connections. The footprint
of a CT rig and crane is almost always smaller than
an equivalent rotary rig, and the lack of a derrick
results in a lower vertical profile, which can be a
positive factor in urban areas.

Relative availability of rigs and related equipment
(nitrogen, fracturing units) affects the market in
influencing service companies to reposition CT
units in active basins such as the burgeoning shale
and tight sand plays.

CTD

Improvements in horizontal drilling technologies
and slimhole completion systems have also led
a noticeable increase in CT drilling (CTD) and
development of new rig designs. CTD is popular in
several different markets and applications: shallow
gas plays, multilateral directional drilling, reentries,
and side tracks. Continuous circulation is possible
while tripping tubing, and maintaining equivalent
circulating density should be easier, facilitating
under-, at-, and overbalanced drilling.

RUSSIA

The CTU fleet in Russia dropped by one unit
in 2009, to 176 CTUs operating on Jan. 1, 2010,
operated by 55 different companies. Only three
have fleet sizes in the double digits: Surgutneftegaz
(24 CTUs, 1 CTD); Gazprom Podzemremont Uregoi
(21); and Schlumberger (12).

There are now 37 CTUs in surrounding countries,
up from 19 a year ago. Kazakhstan added 11 CT
units and now has 20, operated by eight different
companies. The Ukraine added four CTUs and now
has 10, operated by three companies. Uzbekistan
added two CTUs operated by two companies, for
the first time. Turkmenistan added its first CTU as
well, operated by Continental Industrial Supply Ltd.

Belarus still has a single CTU operating
(Belorusneft), and Azerbaijan still has three CTUs,
operated by BJ and Thkap Soccar. @

Ne2-3 (032) Uions / June 2010 89



XAPAKTEPNCTNKMN HAMBOIJIEE
PACNMPOCTPAHEHHDIX KOJITIOBNHIOBbIX
YCTAHOBOK', PABOTAIOLIMX B POCCMN
Mpounssogutens

OGo3Ha4yeHne

Knacc

Class

LWaccm

[lBurartenb

MoLHOoCTb gBUraTens, i.c.

MakcMmanbHoe TAroBoe ycunme nHxektopa, kH

CkopocTb nNogayu rmdkomn Tpybbl, M/MUH
AnameTp rmbkomn Tpybbl, MM

MakcumanbHoe gaBneHune Ha ycTbe ckBaxuHbl, Mla
EMKOCTb y3na HaMmoTkuM ans Tpyobl 38,1 MM, M

[@abapuUTHbIe pa3mepsbl, MM, He bonee

- ANVHa

- WWLMPUMHA

- BbICOTa

Macca nonHas, kr, He bonee

MakcnmanbHas rpysonogbeMHOCTb YCTaHOBLUKA o6opy,u,0|3aH|/|ﬂ, T

*anIBeAEHbI AadHHbIe NO YCTaHOBKaM, NOCTaBJIeHHbIM B KOJin4yecTBe He MeHee ecaTn
N Haxogsauwmnmcs B sKcntyaTaumnn.



dunamall
Fidmash
MK10T
MK10T

Nerkun

AM3-7511

400

400 HP
150
30,000 Ibs
0,9-48
3-157
19,05-38,1
i1
70

10,000 psi
2600
8,200 ft

430"

100"

157"
33700
74,250 Ibs
6

13,200 |bs

*Not less than ten units, currently being operated.

Light Weight
MA3 631708 (6X6)
MAZ 631708 (6X6)

YAMZ-7511

dunpmawl
Fidmash
MK20T

MK20T
CpenHumn

AM3-7511

(no otaenbHomy 3akasy Caterpillar)

YA MZ—7 5 1 1 (option Caterpillar)

400
400 HP
270
60,000 Ibs
0,3-48
3-157
19,05-50,8
Ya"-2"

70

10,000 psi
4200
13,800 ft

512"

100"

175"

46 000
101,300 Ibs
10

22,000 Ibs

Medium Weight
M3KT 652712 (8x8)
MZKT 652712 (8x8)

MANUFACTURER'S SPECIFICATIONS OF MOST
WIDELY SOLD CTUs' IN RUSSIA

dugmatu
Fidmash
MK30T
MK30T

Taxkenbiv

AM3-7511

(no oTpensHomy 3akasy Caterpillar)

YA M Z'7 5 1 1 (option Caterpillar)

400
400 HP
270
60,000 Ibs
0,9-48
3-157
19,05-50,8
Ya"-2"

70

10,000 psi

5 500 (no otaenbHoMy 3aKasy 10 6 200)

18,000 ft (option 20,300f1)

595"

100"

175"
59000
130,000 Ibs
10

22,000 Ibs

Heavy Weight
M3KT 65276 (10x10)
MZKT 65276 (10x10)

Hydra Rig
Hydra Rig

CpenHumn

CUMMINS
CUMMINS
475
475 HP
270

60,000 lbs
1,2-80
4-265
25,4-44,45
1"-13%4"

70

10,000 psi
4000
13,200 ft

510"

106"

177"

40 000
88,000 lbs
15

34,000 Ibs

Medium Weight
KENWORTH C-500 (6x6)
KENWORTH C-500 (6x6)




O60pYZIOBAHHE

HoBenwwaga cuctema Merlin

LJ1A YTIPABJTEHVA KONTIOBUHIOBbIMI YCTAHOBKAMMN

Verlin Control System,

CUTTING EDGE COILED TUBING UNIT CONTROLS

Penau F'PEVIBC, NOV Hydra Rig
Randy GRAVES, NOV Hydra Rig

JIJ151 yIOBIETBOPEHUS PACTYIIUX TPEOOBAHUT
COBPEMEHHOI'O PBIHKA KOJITIOOWMHI'OBBIX ONIEPAIIUH KOMIIAHU
NOV® Hydra Rig® pazpaboTana THAPABIUIECKYIO CUCTEMY
C KOMIBIOTEPHBIM YIIPABJICHHUEM, KOTOPAS OOECIIEYUBAET
OECIIPELIEICHTHBIE SKCILIYATAITMOHHBIE XAPAKTEPUCTUKU U
6€30MaCHYIO Pab60Ty KOITIOOMHIOBBIX YCTAHOBOK (KV).

C MOMEHTA NOABIEHU S UHYCTPUH KOJITIOOMHI A BCE
KOMIIOHEHTHI KY IPOEKTUPOBAIUCE THIPABIUYECKU
YIIPABJISIEMBIMH, ¥ OIIEPATOP M3 CBOEHN KAOUHBI MOT'
KOHTPOJIUPOBATH PA60TY MHKEKTOPA, 6apadaHa,
IPOTHUBOBLIOPOCOBBIX YCTPOHUCTB U OJIOKOB TUTAHUSL.
DYHKIIMOHUPOBAHUE YCTAHOBKH KOHTPOIUPYETCS
C IOMOMIBIO PYYHBIX TU/PABIUYECKUX KJIAITAHOB U
U3MEPUTENIBHBIX TPUOOPOB, BCTPOEHHBIX B [IEHTPAJIBHYIO
KOHCOJIb YIIPABJICHUS, HAXOJAILYIOCS B KAOUHE
oneparopa. [IoCKOIbKY BECb MOHUTOPUHT U YIIPABJICHUE
OCYIIECTBJIAIOTCA BPYYHYIO, IJIs1 TPABUIBLHOM paboThel KY Ha
OPOTAKEHUM BCEN ONEPALIUU TPEOYETCS ONEPATOP C BEICOKUM
YPOBHEM MTOATOTOBKU M KOMIIETEHTHOCTH. HecMOTps Ha
3TO, BEPOATHOCTD OIIMOKH, KOTOPAs MOXKET OBPEUTD
rubkyio Tpyoy (I'T), KY u, pasymeeTcs, CKBa)KMHY, HA KOTOPOH
BBITIOJIHAIOTCS pA0OTHI, BECbMA BeUKa. [Tockonbky nepen KY
CTAaBATCA BCE 60JIEE CIOKHBIE 32/1a9H, BEDOATHOCTD OITUOKN
PU PadOTE C F'UJIPABIMYECKOM CUCTEMOU YIIPABICHUA
TAKOH YCTAHOBKH BO3PACTAET BCE OOIMBIIIE. B MUpE BCe Ke
CYIIECTBYET HEOOIBIION NIPOLIEHT JeUCTBYIOMUX KV, B
KOTOPBIX PA0OTY I'MJIPABIUYECKUX CUCTEM KOHTPOIUPYIOT
3JIEKTPOHHBIE YCTPOUCTBA. MHOI'MIE U3 HUX PA3PA0OTAHEI
POU3BO/ICTBEHHBIM OTZE/IeHUEM KoMITaHUH National Oilwell
Varco B . Kanrapm.

CucreMa ynpasiyeHus Merlin IpeBOCXOAUT
NPENMIECTBYIONYE CUCTEMBI YIIpaBaeHUA KY ry1aBHbIM
06pa30M 34 CUET TOT'O, YTO YIIPABJIEHUE B 3TOM CUCTEME
OCYIIECTBJIAETCS IPU IIOMOIU KOMITBIOTEPA, 4 HE BPYYHYIO
WJIN IIPOCTOM AJIEKTPOHUKON. DTO YMEHBIIAET IIAHCHI HA
OIIMOKY OIIEPATOPA, IIOCKOJIBKY €MY OOJIBIIE HE HY>KHO
BBITIOJIHATD PYTUHHYIO U IIOBTOPAIOIIYIOCA PAOOTY IO
MOHMTOPUHIY cucTeM KVY. DTa cucTeMa HOBOI'O IIOKOJICHU S
TAKXKE MMO3BOJIAET JOCTUTHYTh TAKOT'O YPOBHA TOYHOCTH
VIIPABJICHUSI, KAKOI'O HUKOIZA HE CMOT OBl JJOOUTHCS OIIEPATOP.

Taxoke cucrema ynpasneHus Merlin komnanun NOV Hydra Rig
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To meet the demands of today’s evolving coiled
tubing service market, NOV® Hydra Rig® has
developed a hydraulically powered, computer
controlled system that provides unprecedented
operational performance and safety for coiled
tubing unit operation.

Since the early days of the coiled tubing
industry, all the components of the coiled
tubing unit have been designed to be driven by
hydraulics, with an operator’s cabin for remotely
controlling the injector, reel, BOPs, and power
pack. The operational functions of the unit are
controlled with manual hydraulic valves and
gages mounted into a central control console
in the cabin. Since all monitoring and control
is manual, a high degree of operator training
and awareness is needed to properly control the
unit throughout the job; with many chances for
error that can cause damage to the tubing, the
unit, and ultimately, the well being worked on in
extreme cases. As the work that coiled tubing is
asked to perform has become more complicated,
so has the hydraulic control system of the coiled
tubing unit (CTU) further increasing the chance
for error. There are a small percentage of coiled
tubing units in operation around the world that
are controlled electric-over- hydraulic, many
of them pioneered by National Oilwell Varco’s
Calgary coiled tubing manufacturing division.

The Merlin Control System is superior to
previous CTU controls primarily because it
is computer controlled instead of manually
controlled or electric-over-hydraulic controlled.
This reduces the chances of operator error
because mundane or repetitive monitoring
functions are no longer in the operator’s hands.
This next generation of CTU controls also allows
a level of precise control that could never be
achieved by a human operator.

NOV Hydra Rig’s Merlin Control System offers
additional advantages:



MMEET CJIEYIOIIHNE JOTIOTHUTEIBHBIE TPEUMYILECTBA:
¢ TOYHOE KOMIBIOTEPHOE YIIPABIEHUE U AJITOPUTMBI
ABTOMATHU3UPYIOT (PYHKIIUHN aBTOOYPEHMA, UTO ITO3BOJIAET
YMEHBIIUTDb yTOMJISIEMOCTb ONIEPATOPA IPU JIJIUTEIBHOM
OypeHUH.
* ABTOMATHYECKAS LEMHAS TATA U HATSKEHUE (DAKTUYECKU
YCTPAHSIOT BO3MOXKHOCTb IPOCKAIb3bIBAHUSA TPYOBI
OMOT'AIOT 3aAIUTUTD ['T OT MEXAaHUYECKUX TTOBPEXKIACHUT
IIyTEM HEMIPEPBIBHOT'O KOMIBIOTEPHOI'O YIIPABJIECHUS B
PEXUME PEAIBHOI'O BDEMEHU.
BO3MOXHOCTB IPOIPAMMHUPOBAHUSA IOTUYECKUX CXEM
6€30MmacHOCTH NO3BoAET KY aBTOMaTUYECKH, CO
3HAYUTETBHON CKOPOCTBIO U TOYHOCTBIO PEATUPOBATH HA
U3MEHEHUE YCIOBUI TPOBEACHUS ONIEPALINU, KOTOPBIE
MOT'YT BO3HUKHYTB B [IPOLIECCE PAOOTHL
BO3MOXHOCTB TPEABAPUTENBHON YCTAHOBKH MPEJEIBHBIX
3HAYEHUI HA MAITUMHHBIE U PAOOYHE TAPAMETPEBI IO3BOJISET
3AMUTHTD HANOO0Iee BaKHbIE KOMIIOHEHTHI KY 1 IOBBICHUTH
©€30MaCHOCTD €€ (PYHKITMOHUPOBAHMUSL.
KoMIIEKCHBIHA COOP JAHHBIX 000 BCEX pA6OYNX
napaMeTtpax ¢ npumenenurem cucreMm CTES Orion u Cerberus
IIO3BOJIAET IPOBOANTE MOHUTOPUHT B PEAJIBHOM BPDEMEHH,
XPAaHEHHUE MOTYYEHHBIX JAHHBIX, 4 TAKXKE JJUCTAHITMOHHBIA
KOHTPOJIb.
Oneparopsl TENEPb MOT'YT CKOHIIEHTPUPOBATHCS HA
IIPOBENEHUN BHYTPHUCKBAXKUHHBIX ONIEPALUAL, YTO
O6€eCIIEUMBAET UX HAJIEKAIEE UCIIOTHEHHUE.
BCTpOEHHBIN CUMYIATOP HO3BOJISAET IPOBOAUTE OOydEHHE
OIIEPATOPA BHE CKBAKHUHBL.
OTCYTCTBYIOT BBICOKHE TPEOOBAHUS K 3AIIACHBIM YACTSIM
6marofaps UCIOJIb30BAHUIO YHU(PHUIITUPOBAHHBIX JJETAJIEL.
DIEKTPHUYECKHE KOMITIOHEHTHI YCTAHABIMBAIOTCA HA
JIMHEMHBIE IITEKEPBL, YTO ITO3BOJIAET OBICTPO 3AMEHUTD
JIIOOOU M3 KOMIIOHEHTOB 6€3 TTIOMOIIU JIEKTPUKA.
CucreMa CaMOJUATHOCTUKHU M YIIPOIIEHHOE TECTUPOBAHUE
Ha [IPEAMET HEOOXOJAUMOCTHU IIPOBEJEHHA TEXHUYECKOI'O
O6CTYKMBAHMSA TTO3BOJIAIOT TOYHO OINPEAEIATE UMEIOIINECH
IIPO6GIEMBL, YTOOBI CIIELIUATIUCTBI IO HKCILIYATALIUH MOIJIN
OBICTPO UX YCTPAHHUTD.
KiIroueBbIM KOMIIOHEHTOM CUCTEMBI YIIPABICHUA

Merlin sgBag€eTCA ONHONIATHAS KOMITBIOTEPHAST }

* Precise computer control and logic automates
auto drill functions for reduced operator fatigue
during extended drilling operations.
Automatic chain traction and tension feature
virtually eliminates pipe slippage, and helps
protect the tubing string from mechanical
damage by continuous, real-time computer
control.

Programming of safety logic allows the CTU to
automatically react with unparalleled speed and
precision to changing job conditions that arise
during a job.

Machine and job limits can be preset to protect
against damage to critical components and to
improve job safety performance.

Integrated data acquisition of all job parameters
utilizing the CTES Orion and Cerberus DAS
allows real time job monitoring, storage, and
reporting, as well as remote monitoring.
Operators can now concentrate on down-hole
functions to insure proper job performance.
Built-in simulator program provides off-well
operator training.

Spare parts requirements are minimized
through the use of common parts.

Electrical components are installed with inline
plugs to allow quick replacement without the
need of an electrician.

Self diagnostics and simplified maintenance
testing provide accurate identification of
problems so field personnel can correct
problems rapidly.

The key component of the Merlin Control
System is the Amphion™ Single Board Computer
(SBC) System, using a proven oilfield hardened
SBC. This proprietary system is developed by

the NOV Rig Group for use in mobile rig control
applications. The Amphion Integrated System
enables drilling personnel to control multiple
machines and equipment, supplied from any
number of suppliers, from one ergonomically }

L]

L]
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000pyAOBAHME

cucrema (OKC) Amphion™, ncrionbayiomas
IIPOBEPEHHYIO IIPOMBICJIOBYIO TeXHOI0ruio OKC.

DTa 3aMATEHTOBAHHASA CUCTEMA Pa3paboTaHa
rpynnoi NOV Rig s ynpasiaeHns MOOWIbHBIMA
OYPOBBIMHU YCTAHOBKAMU. BCTpOEHHAs CUCTEMA
Amphion nO3BOISAET NEPCOHATY, 3aHUMAIOIEMYCS
OypeHHEM, YIIPABISATb COBOKYITHOCTBIO MEXAaHU3MOB
1 OOOPYIOBAHM S, TOJIyYEHHBIX OT PA3JIMYHBIX
NOCTABIIUKOB, IIPU HOMOIIH OJTHOM 3PIrOHOMUYECKOU
paboueri cTaHinu. CEpAIEM CUCTEMBI SIBIISICTCS
Amphion Tool Controller, HoBet1as1 1aTHOPMA,
KOMOHHUPYIOHAs B CE6E MPOrPaMMHOE U AMIIAPATHOE
06€eCIIeEYeHHE, JAIOMTAs BO3MOXKHOCTD ITPEBOCXOJHOI
4ABTOMATH3AIIUH U POOOTU3NPOBAHHOI OOPAOOTKH
JAHHBIX ITPH I'OPA3/I0 MEHBIIIEN CTOMMOCTH U
CJIOKHOCTH IO CPABHEHUIO C TPALUIITMOHHBIMH
CHUCTEMAMU YIIPABJICHUS.

MHOrO4HCJIEHHBIE CEHCOPHBIE 3KPAHBI
06€CIEYNBAIOT BO3MOXHOCTB IMTOJIHOT'O KOHTPOJIS Ha
KY 1 MOHUTOPUHIA €€ ITAPAMETPOB, YTO IIO3BOJIAET
YCTAHOBKE YCTOMYHBO PAOOTATh C PA3HBIMU
oneparopaMu. Paboune CTaHIINU C IPUMEHEHUEM
CEHCOPHBIX 9KPAHOB OOECIIEYNBAIOT OOJIBIIYIO
TUOKOCTB NPOLIECCA OYPEHUS B PAMKAX BCTPOEHHOI
CXEMBI YIIPABJICHUA YCTAHOBKOM. CUCTEMBI, KOTOPBIE
YaCTO HA3BIBAIOT CUCTEMAMH JUCIIETYEPCKOTO YIIPABIEHUA
U c60pa faHHbIX (AYCH), UMEIOT 60JIE€ CYIIECTBEHHYIO
NPOU3BOAUTENBHOCTD U YIy4YIIAIOT O€30MACHOCTD OIIEPATOPA
YCTaHOBKH. KOnm4aecTBo 0TO6pakaeMOoit HH(pOPMAIIUH,
KHOIIOK YVIIPABJIEHUA U CEHCOPHBIX 3KPAHOB OOBIYHO
OOYCJIOBJICHO CUTYAIIUE, CKJIABIBAIONICICS BO BpEMSI
NPOBEAECHUSA ONEPALINH, A HE KOJINYECTBOM OOOPYJOBAHMUSA,
yCTaHOBJIEHHOI'O Ha KY. Oco6b1e 06pabaThIBAIONIINE
3KPAHBI HO3BOJIAIOT IOJTHOCTBIO KOHTPOJIHMPOBATD BCE
paboTaromiee 060PyJOBAHUAE C OFHOT'O TAKOT'O SKPAHA.
CucreMa peAIonaraeT BO3MOKHOCTb COBMECTHOT'O
(PYHKIITMOHHMPOBAHUA A30THBIX U IPYTUX HACOCHBIX CUCTEM,
YIIPABJIEHUE KOTOPBIX OCYIIECTB/IAETCA B €IUHON TOUKE —
KabuHe ynpasieHus Merlin.

OOBIYHO IIPU TAKOM YBEJIMYEHNH (DYHKIJMOHAJIBbHOCTH KY
TPeBYeTCA YCTAHOBKA rOPa3/10 OOJIBIIETO KOJIMYECTBA CEKIINIA
C IEPCOHAJIBHBIMH KOMITBIOTEPAMUA M CEPBEPAMU I COOpa
JAHHBIX, YTO ITOBBIIIAET YPOBEHD CJIOKHOCTH YCTAHOBKH
B 11€JIOM. [IpM 3TOM TaKKe NOABIIAECTCA HEOOXONUMOCTD B
MOCTOAHHOU TEXHUYECKOM TTOAJEPIKKE STOrO OOOPYAOBAHHAL.
[Tnardpopma Amphion U3MEHSAET 3TY CTABIIYIO TPAJUIIMOHHOM
HapajurmMy yTeM BHEAPEHUA ATPUOYTOB TUITUYHON
cucrembl JJVC] B KaxK bl OJIOK YIIPABJICHUS TEM W1 UHBIM
060pYyZOBAHUEM. B YHMCJIO TAKUX ATPHUOYTOB BXOAAT: IIOJIHAA
JUATHOCTUKA, IPAPHIECKOE OTOOPAKEHNE JAHHBIX, AHAJIN3
TEHJECHIUH, IPEIYIIPEXIEHNE OO OITACHOCTU U KAPOTAK.
I'padpryecKmnii NONb30BATEIbCKUI HHTEPQEIC 1151 BCEX
3TUX ATPUOYTOB ITOTHOCTBIO CO3/JaH HAa 6a3€ CO6CTBEHHOI'O
Opay3epa, 4TO MO3BOJISET HE UCIIOIb30BATh JOPOIOCTOSIIIUE
CEHCOPHBIE SKPAHBI U CIIEIINAIBHOE IPOTPAMMHOE
obecrieyeHue. Bro6asok cucrema Metrlin uconbs3yer
JIOKAJIBHYIO CETh C YKPEIJIEHHOM MaTrUCTPAIbIO, KOTOPAas
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designed workstation. The heart of the system

is the Amphion Tool Controller, a leading edge
hardware/software platform that provides
superior automation and robotic processing
capability at much less cost and complexity than
conventional machine control systems.

Multiple touch screens provide complete unit
control and monitoring, for consistent unit
performance and job results from operator to
operator. The touch screen based workstations
provide greater flexibility to the drilling process
within an integrated rig control scheme. Systems,
often called Supervisory Control and Data
Acquisition systems (SCADA), offer improved
productivity while increasing operator safety. The
amount of information displayed, the number
of control buttons, and the number of touch
screens is dictated by the process situation being
controlled, not the amount of equipment on the
rig. Process specific screens enable complete
control of active equipment from one screen.
The system also provides integrated operation of
nitrogen and fluid pumping units for single point
job control from the Merlin control cabin.

Generally, adding this functionality to a rig
typically requires even more cabinets filled with
PCs and data acquisition servers, adding a high
level of complication and long term IT support
for these installations. The Amphion platform
changes this traditional paradigm by embedding
the attributes of a typical SCADA system into
every tool controller. These attributes include full



OTJIMYAETCS IPOYHOCTBIO U BBICOKMM COITPOTUBJIEHUEM K
NEKTPHUUECKHUM ITIOMEXAM.

OTtpenbHble OKC B KabuHe, 6apabdaHe, 6710KE MU TAHUS
U UHXKEKTOPE MO3BOJIAIOT OCYHIECTBIIATh B3aUMO3AMEHY
KOMIIOHEHTOB JJaHHOI KV U Ipyrux yCTaHOBOK BO (QJIOTE,
KOTOPBIE OCHAIIEHBI AHAJIOTUYHBIM OOPA30M, /151 IOBBIIIEHU S
YaCTOTBI UX UCMIOIb30BAHMS B OIIEPAIUAX, COXPAHIA
MPU 3TOM LIEJIOCTHOCTD OTJEIBHBIX KOMIIOHEHTOB. DTO
HEOOXOAMMO JIJISI MOJETUPOBAHUSA YCTAJIOCTHU OTIEIBHBIX
KOJIOHH I'T| a TaKKe 151 OTCIIEKUBAHUSA BDEMEHU UX
3KCIUTYATAIIMU U IOTOHHBIX (PYTOB, YTOOBI KOHTPOJIUPOBATD
CPOKHU TEXHUYECKOTO O6CTyKHUBaHUA. OTe1bHbIE OKC
BKYIIE CO BCTPOEHHBIMU I'HJIPABIMYECKMMH MAHHU(POJIBAAMU
TAKXKE MO3BOJIAIOT YIYUIIUTD YIIPABJICHUE (DYHKITUAMHA
KOMIIOHEHTOB. DTO CYyIIECTBEHHO YMEHBIIAET YHCJIO
TU/IPABINYECKUX [IJIAHT'OB, KOTOPbIE HEOOXOAUMO COETUHUTD
P MOHTAKE YCTAHOBKH, COKPAIIAs TEM CAMBIM BPEMS
MOHTA2 ¥ YMEHBIIIA51 BO3MOKHOCTD YEJIOBEYECKON OIMUOKH.
DTO TAKKE ABIAECTCA IPEUMYIIECTBOM ITPH IPOBEACHUN
ONEPAUHU B XOJIOJHBIX KIMMATUYECKUX YCJIOBUAX, TAK KAK
YMEHBIIAETCSA BPEMS IPOI'PEBA YCTAHOBKU U PACCTOSTHUE,
KOTOPOE HEOOXOANMO IIPEOAOIIETH PA6OYEN JKUIKOCTHU
TUAPOCUCTEMBI JUIS MIPUBEJEHUA B ICHICTBUE OTIEIBHBIX
KOMIIOHEHTOB YCTAHOBKU. BCE 3TO COKPAIIAET BpEMA PEAKIIUNA
CHUCTEMBI HAd U3MEHEHHE PAOOYNX ITAPAMETPOB.

Haunboee 4eTKOE NPENCTABIEHHE O CUCTEME YIIPABJICHUSA
Merlin MOKHO IOJIYYUTD, 3AITIIHYB B KAOMHY YIIPABJICHUS
ONEPATOPA: OHA ITOJTHOCTBIO «I'0JIast», 6€3 TUIPABINYECKIX
VI ITHEBMATHYECKUX KOMIIOHEHTOB Hd KOHCOJIN YIIPABJICHUA
UU B KabuHe. OTCYTCTBUE I'PABINYECKUX JIMHUI BBICOKOT'O
JIABJIEHUA Y CBA3AHHBIX C HUMH KOMIIOHEHTOB ITOBBIIIAET
6e3o1nacHOoCTh oneparopa KY. Bcero miib 182 371€KTPUUECKUX
Ka0€JIs C 3JIEKTPOPA3PBIBHBIM COEAMHEHUEM HEOOXOUMBI JIJIS
CB$13U KaOWHBI ¢ KV, e111e O1MH TaKOM Ka6eJIb OCYILECTBIISACT
(PYHKIIUN LEHTPAIBHOU TOYKH COCIMHEHU S, CBSI3bIBASI OJIOK
MHATAHUA C OCTAJIIbHBIMH KOMIIOHEHTAMHU YCTAHOBK.

HHTEphEP KAOHUHEBI YIIPABICHUS OblJI 9PTOHOMHUYHO
MOJEPHU3UPOBAH I PA3MEINEHNUA KOHCOJIN YIIPABIEHUA
C HOBBIMH CEHCOPHBIMHU 3KpPaHaMU. K 4mciry HOBBIX
OCOOEHHOCTEN MHTEPbEPA MOKHO OTHECTH YIYUIIEHHOE
KPECJIO JUIA ONIEPATOPA, ITOJIHOCTBIO 3AKPBITHII LIEHTP
YIIPABJIEHUS, MHOTOMECTHOE 33/THEE CUJIEHBE PAJIOM
CO CTAHITUEN MOHUTOPHHIA U CIIELIUAIbHBIN MO/IY/Ib
KJIMMATUYECKOI'O KOHTPOJIA HOBBIIIEHHOM IPOYHOCTH.
Bropas craHIysa MOHUTOPUHI'A PACIIOIOXKEHA ITO34U
KaOHHBI OIIepaTOPA U IIPEHA3HAUECHA 1711 KOHTPOJIS Haf
XOZIOM BBITIOJTHEHH S PA6OT IIEPCOHATIOM 3aKa34unKa. Koprmyc
KaOGHHBI U3rOTOBJICH C UCIIOJIH30BAHNEM CUCTEMBI KOMIIAHIH
NOV Hydra Rig, cozgaronieii KOMOMHUPOBAHHBIE IIJIUTHI U3
SKECTKOI'O IIEHOIIIACTA, 4 YBEJIMYEHHOE JIOOOBOE U 33/IHUE
CTEKJIA OOECIICYUBAIOT OIIEPATOPY IIPEKPACHBII 0630p.

baok nuTanusa CMOHTI/IpOBHH Ha CaJIa3KaxX 1 HpI/IBO,E[I/ITCH
B JIEICTBUE JU3E/IbHBIM ABUraresneM Caterpillar. On nuraer
TUAPABIMYCCKYIO CUCTEMY MHKEKTOPA C 3aMKHYTOMN CXeMOM
MIPOU3BOAUTEIBHOCTDIO B 0,35 M B MUHYTY. BCe myuku
TU/IPABJINYECKUX IIJIAHTOB U KOHTPOJIBHBIE KA6€IH CUCTEMBI
Merlin XxpaHaTcs HA 6apadbaHaX, HAXOSIUXCI Ha OJIOKE

diagnostics, graphing, trending, alarming, and
logging. The graphical user interface for all this
capability is completely browser-based, which
means lower cost touch screens can be used
with absolutely no special software. Additionally,
Merlin employs an ethernet network with a
toughened backbone that is robust and resists
electrical interferences.

Individual SBCs on the cabin, reel, powerpack
and injector allows the interchanging of
components with other units in the fleet that
are equally equipped for higher job utilization
while maintaining data integrity of the individual
components. This is necessary for modeling
the tubing fatigue of individual strings of coiled
tubing, as well as tracking service hours and
running feet for unit maintenance. Individual
SBCs along with integrated hydraulic manifolds
also allow for increased function control at the
component. This greatly reduces the number of
hydraulic hoses needed to interconnect during
rig up, reducing rig-up time and the potential
for human error. This is also beneficial for cold
weather operation, by reducing warm up time
and distance the oil must travel to operate
individual functions, and thus reducing response
time for changing operational parameters.

The Merlin control system is most readily
apparent in the operator’s control cabin. The
control cabin is now a completely “dry”, with
no hydraulic or pneumatic components in the
console or the cabin. By eliminating the high
pressure hydraulic lines and associated pressure
components, a safer environment is achieved for
the coiled tubing operator. Only two electrical
umbilical cords are needed to connect the
cabin to the rest of the CTU, while there is one
umbilical cable between the other components
with the Power Pack as the central connection
point.

The interior has been ergonomically
redesigned for the new touch screen control
console. Interior features include an upgraded
operator’s control chair, wrap around solid
surface control center, rear bench seat with
monitoring station, and purpose-built,
ruggedized climate control unit. A secondary
monitoring station is incorporated at the rear of
the operator’s compartment for job monitoring
by customer personnel. The cabin shell itself is
constructed using NOV Hydra Rig’s rigid foam
composite panel shell system and the larger front
and side windows provide the operator with
excellent job visibility.

The skid mounted power pack is driven by
a Caterpillar diesel engine and has a 90 GPM
closed loop injector hydraulic system. All }
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O60pYZIOBAHHE

MUTAHUA, U OTTYAA LEHTPAJIbHO HAIIPABIAIOTCA K KAKIOMY hydraulic hose bundles and all Merlin control
U3 KOMIIOHEHTOB CUCTEMBI BO BpeMs MOHTaxa KY. boproBas cables are stored on reels on power pack and
BBIPAOOTKA IEKTPOIHEPTUN OOECTIEYNBAETCS TEHEPATOPOM are routed centrally from there to each Merlin

C TUZIPABIMYCCKHM WUJIM HE3ABUCUMBIM MEXAHUYECKUM component during rig-up of the unit. On board
MNPUBOAOM. BJIOK TUTAHUSA UMEET PE3EPBHYIO KOHCOJIb power generation is supplied by either hydraulic
YIIPABJIEHUS C CECHCOPHBIM 3KPAHOM, YTO FAPAHTHUPYET driven or independent engine-driven generator.
MOJIHBIN KOHTPOJIb KY B Ci1y4dae aBapUMHON CUTYALUH. The power pack has a redundant touch screen
Taxoxe Ha 6JIOKE MUTAHUS HAXOJUTCS PYYHOE YIIPABJICHUE control console for complete unit control at the
IPOTUBOBBIOPOCOBBIM 060pyAoBaHUEM (T10), TO3BOIIsIONICE power pack in case of emergency, and for yard
OCYWECTBJIATD HOAAEPKKY CUCTEMAM KOHTPOJ Hag [1O spooling operations without the control cabin.
Merlin B cirygae aBapum. I[1pu ynpasnenuu I1O cucremort Also on the powerpack is a manual control
Merlin onnepaTop NoJIy4aeT Ha 9KPAHE O TBEPKICHUE station for emergency BOP operation to provide

noJIoxkeHus riaek IO 1o 1 OCiIe UX CPadaThIBAHUA KAK BO a back-up for the Merlin BOP controls. BOP

BpEM IIPOBE/ICHUS TECTUPOBAHUSA YCTAHOBKH, TAK U BO BpEMsI operation through Merlin provides the operator

€€ paboTHL. on screen confirmation of each BOP ram
Cucrema Merlin IEPBUYHO yCTAHABIMBAETCS HA MTHXXEKTOP position before and after actuation of the rams,

mopenu HR 680 kommanuu Hydra Rig ¢ TSTrOBBIM yCHIIEEM
B 36,3 T, KOTOPBII CIIPOEKTUPOBAH oA I'T 1ruamMmeTpom
88,9 Mm. CHcTEMA YIIPABIEHUS OOECIIEYUBAET KOHTPOJIb the Hydra Rig model HR 680 injector, which
TSATU, HATSDKEHUS LIENU, COCTOSIHUS TOPMO3HOM CUCTEMBL, is designed for 80,000 pounds of continuous
cmasku I'T u I1O Ha ycThe CKBAXXKUHEBL CUcTeMa Merlin Takoke pull and tubing sizes up to 3-1/2” diameter.
OBHAPYKUBAET IPOCKANB3bIBAHUE LIETTM X aBTOMATHYECKHU The control system provides computer control
HOACTPAUBAET TATOBOE YCUIINE TAK, YTOOBI YMEHBIIUTD of drive traction, chain tension, brake state,
BO3MOXKHOCTD NOBPEXAcHUA ['T M3-32 TPOCKAIb3bIBAHUS. tubing lubrication, and strippers. Merlin also

both during testing and operation.
The Merlin system is initially installed on

KozmoBeI€ JATYMKU NTOJIOKEHUA CHEAAT 32 CKOPOCTBIO LIENTU U detects chain slippage and auto- adjusts traction
3AMHCBIBAIOT IIPOXOJKY MHXKEKTOPA AJ15 OIPEIEIEHNUS CPOKOB pressure, reducing the possibility of pipe damage
TEXHUYECKOT'O OOCTY’KUBAHUA. BCTPOEHHBIE, F'H/IPABIMYECKHU due to slippage. Encoders monitor chain speed
YIIPaBJIsieMble MAHU(DOIBIBI yMEHBITIAIOT KOJIMYECTBO ITyIKOB and log injector footage for maintenance.

YIPABJISIONINX IIJIAHTOB C 15 10 6. He3aBUCUMBIC IIITAHTU Integrated hydraulic control manifolds reduce
Mesxy 1O 1 6I0KOM MMUTAHUS COXPAHIIOTCS. the control hose bundle from 15 hoses to 6.
ITOTHOCTBIO ABTOMATUYECKUIT 6apabaH C THPABINYCCKUM Independent hoses are maintained between the
MIPUBOAOM OCHOBAH Ha Mojiesi D3000 Drop-In-Drum BOPs and powerpack.
xomiranuu Hydra Rig. Ero MOXXHO 6BICTPO CMEHUTD, 1 OH The hydraulically driven, fully automated reel
UMEET eMKOCTb 5395 M I'T nmameTpom 44,45 mm. YHKITHS is based on Hydra Rig’s D3000 Drop-In-Drum
ABTOMATHUYECKOH ITIEPEMOTKN KOHTPOJIUPYET IMTPABUIBHOE design, with rapid change out drums, and a
060paYnBaHUE OapabaHa TUOKOM TPYOOI TIOCPEICTBOM capacity of 17,700 feet of 1-3/4” tubing. The
ABTOMATHUYECKOT'O YIIPABACHH S IIPHUBOJIOM YKIATINKA, auto-spooler function controls proper coiled
TO3BOJISIS TIOCJIEIOBATEIBHO U ITTAIKO CMOTATD WJIH PA3MOTATh tubing wraps through automated control of the
I'T. MHOT'O(PYHKITHOHAIBHBIHM CYETYUK C U3MEHSIEMBIMH levelwind drive for consistent, even spooling
ra0apuTaMU CIEAUT 32 CKOPOCTBIO I'T M IITy6HMHOI CITyCKA. of the coiled tubing on and off the drum. The
HauanpHasg PyHKITMOHAIBHAS IIPOBEPKA YCTAHOBKH, multifunction, size adjustable counter monitors
CMOHTHPOBAHHOM HA Ca71a3KaX, C yCTAHOBJICHHBIM tubing speed and depth.
MIPOTOTUIIOM CUCTEMBI Merlin y:xe 3aBepieHa. Takke Initial functional testing of the skid mounted
OBUTH OCYIIECTBJIEHBI UCIIBITAHUS IO TPAHCIIOPTUPOBKE, unit with the prototype Merlin control system
KOTOPBIE JJATTU TIOHATH, FTOTOBA JIM CUCTEMA K OTIIPABKE installed has been completed. The unit is
JUISL SKCILIYATALIMU HA YIAJIEHHBIX MECTOPOXKAECHUAX. DTH currently in extensive transportation trials to
HCTIBITAHMS 6BbLIN 3aKOHYEHBI B Ha4asie 4-ro kBaprana 2009 prove out the reliability of the system in real
ro/ia, a UCIBITAHUS HA TPOOHBIX CKBAKUHAX 3aKOHYUIIHCH world oilfield lease-road driving conditions.
B KOHIIE 4-T'O KBAPTAJIa 3TOT0 K€ rofja. OKU/IA€TCS, YTO Transportation testing is to be completed early
YCTAHOBKA OYZIET HAIIPABJICHA HA IT0JIEBBIE UCITBITAHUS BO Q4, 2009, with test-well trials competed by the
BTOPOM KBapraie 2010 roaa. end of Q4, 2009. It is anticipated that the unit

Ilepexos K KOMIIbIOTEPHOI CUCTEME YIIPABJICHHUS

BMECTE C OITMCAHHBIMH BbIIIEC JOIIOJTHUTCIbHBIMHA
YCOBEPIIICHCTBOBAHUSIMU, GE3YCIIOBHO, IIOHUMET

NPOBEACHUE BHYTPUCKBAKMHHBIX Pa0OT C IPUMEHCHHUEM
KOJITIOOMHI'A HA HOBBIH yPOBEHB, OOECIIEUNBAs] BBICOYANIINN

YPOBEHB 6E30MACHOCTH U 3(P(HEKTUBHOCTH.
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will go to live-well field trials in Q2, 2010.

The progression to a computer controlled
system partnered with these additional upgrades
is sure to advance well-intervention with coiled
tubing by providing unparalleled safety and
efficiency.
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000pYyIOBAHNE

Hydraulic Hammer Unit for Wellbore
Cleanout with Coiled Tubing Application

C.B. BEKETOB, CeBKaBI'TY, AKa/ieMH s TEXHOJOTHIECKHX HAayK PD, B.A. MAIIIKOB, OAO TemMma»
S.B. BEKETOV, North Caucasus State Technical University, Russian Academy of Technical Sciences, V.A. MASHKOV, OAO Gemma

JTHUM U3 OCHOBHBIX BUJIOB PEMOHTHBIX
PaboT B CKBAXKUHAX MECTOPOXKIAECHUN
YIJIEBOJIOPOMAOB U NOA3EMHBIX XPAHUJIMII]

rasa, Kak IpaBUIO, ABJIAETCS UX IPOMBIBKA C

LEBIO YAAJIEHUS U3 3A60€B NECYAHO-TTIMHUCTHIX,

OPONIMAHTOBBIX U IPYTUX NPOOOK. [IprMeHeHnE

KOJIOHHBI THOKUX TPYO A1 IPOBEJNECHUS TAKUX

CKBaKMHO-ONEPAIINN ABJIAECTCA OJHUM U3

MEPCHEKTUBHBIX HAIIPABJICHUH PA3BUTUA TEXHOIOI U

PEMOHTA CKBAXKUH [1].

C LeIBIO NOBBIEHUSA 3(PMHEKTUBHOCTH IPOLIECCA

HOPMAJIU341IUU 3A00€B CKBAKUH 4BTOPAMH

ObLIa pa3paboTaHa U BHEAPEHA KOHCTPYKIIUSA

TAJIPOYAAPHOIO yCTPOMCTBA, PA6OTAIOIIETO B

KOMILIEKTE C KOJIOHHOU 'MOKUX TPYO. ICTIONIb30BaHNE

YCTPOMCTBA NEPCIEKTUBHO MPU PA3PYILIEHUU

IUIOTHBIX NECYAHO-ITTMHUCTBIX U IPONITAHTOBBIX

IPOOOK, PA30YPHUBAHUU IIEMEHTHBIX MOCTOB B

CKBaKUHAX. OJHUM 13 [IPEUMYILECTB yCTPOUCTBA

ABJIAETCS UCIIOJIb30BAHUE SHEPTUH TAHT€HITNAJIBHO

HAMIPABJIEHHON CTPYH PA00OYEN JKUJIKOCTHU HA

NEPUMEPHIO CTBOJIA CKBAKUHBI U UMITYJIbCHOE

BO3/JICUICTBHE HA Pa30yPHUBAEMYIO IIOBEPXHOCTD y

CTEHKHU TPyObI 06CAJHOI KOJOHHBL [Ipy NpUMEHEHNHT

YCTPOUCTBA YIAYYIIAETCS PAJ] TEXHOJIOTUYECKUX

MOKA34ATCJICH:

* 00€ECTIEYNBAETCA MEXAHUYECKOE PA3PyHIEHHE
MIECYAHO-TIIMHUCTON NMPOOKHU 32 CUET YAAPHOIO
BO3JIEUCTBHUA 3yObIMH KOPOHKH YAAPHOT'O
MEXAHU3Ma [IPHU BOCIIPUATUN U30BITOYHOI'O
JIaBJIEHHUA IUIOMIABIO CEYEHUSA CTYIIEHUATOTO
TIOPIIHS, IO/ CEAJIOM UMEIOMIETO OOBIINUI JTUAMETD;

* 06€CIIEYNBAETCA BO3BPATHO-TIOCTYIIATEIBHOE
NEpEMEIIEHNE KOPOHKHU YAAPHOI'O MEXAHNU3MA 1
UMITYJIbCHOT'O OBBIMIEHUA PACX0/1A U CKOPOCTH
BOCXOZSILIETO NOTOKA PAOOYEN X KUIKOCTH,

B MHTEPBAJIE NEPMOPALINU U MEKXTPYOHOM
MIPOCTPAHCTBE CKBAXKUHBL, IIPH B3aUMOJAECHUCTBUN
3yObeB KOPOHKH yIAPHOI'O MEXAHU3MA C
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ne of the main types of repair operations in

wells at hydrocarbon fields and in underground

gas storages is usually sand-clay and proppant
plugs washing operation. The use of coiled tubing in
such well operations is one of the perspective directions

of well workover technologies development [1].

In order to increase the efficiency of wells bottomhole
normalization process, authors of the paper developed
and introduced the design of hydraulic hammer unit,
which operates in a complex with coiled tubing string.
Application of this unit is useful for dense sand-clay and
proppant plugs washing, as well as for cement bridgings
destruction. One of the advantages of this unit is the use
of operating fluid jet, which is tangentially directed to
wellbore periphery, and its impulse effect on the drillable
surface of casing wall. Application of the unit increases a
set of technological factors:
¢ Mechanical destruction of sand-clay plug is provided
due to the impact action of hydraulic hammer bit teeth.
This impact action takes place when the sectional area
of benched piston, which has bigger diameter under
the saddle, detects excess pressure;
back-and-forth motion of hydraulic hammer bit is
provided, as well as the impulse increase of speed and
consumption of operating fluid upflow in perforated
interval and well annular space. This happens due to
the interaction of hydraulic hammer bit teeth with the
surface of drillable plug (cement bridging).

Design of the unit with all its structural components is

shown on Figure 1:

» Figure 1a — the unit in section with the original
position of components.

» Figure 1b — unit structure in the position of hammer
bit going out, impact on the surface of dense sand-
clay plug and formation of additional hydrodynamic
link between the longitudinal channel of the unit, the
borehole cavity and the flushing hole of production
tubing string.

The unit consists of the hollow shell 1 that is



IIOBEPXHOCTBIO PA36yPUBAEMOM TPOOKU

(IEMEHTHOT'O MOCTAQ).

KOHCTPYKIIUSA yCTPOHUCTBA C OOO3HAYEHHUEM
BCEX KOHCTPYKTHUBHBIX JIEMEHTOB IIPUBEICHA HA
pUCYHKE 1, 11€:
* PHUCYHOK la — YCTPOMCTBO B Pa3pese, B UCXOAHOM
TIOJIOKEHUH JIETAJICLH;
PHCYHOK 16 — KOHCTPYKIUS YyCTPOHCTBA
B IIOJIOKEHUHU BBIXO/1d KOPOHKH YAAPHOI'O
MEXAHHU3M4, BO3JECHUCTBU HA [IOBEPXHOCTD IJIOTHOM
IIECYAHO-TIMHUCTON NPOOKU U O6PA30BAHUA
JIOITOJIHUTEIBHON T'UIPOJUHAMUYECKO CBA3U
OCEBOI'0 KaHAJIA YCTPOUCTBA C IIOJIOCTbIO CKBAXKUHBI
U OCEBBIM KAHAJIOM JIN(PTOBOM KOJIOHHBI TPYO.
YCTPONCTBO COCTOUT U3 IOJIOI'O Kopiryca 1,
CBSI3aHHOI'O BEPXHHM KOHLIOM C CEIJIOM 2, HA KOTOPOM
34KPEIUIEH IEPEXOJHUK 3. B 0ceBOM KaHae 4 1101010
KOpITyCa 1, yCTAHOBJIEH KOJBIIEBOI IIOPIIEHD 5,
CHAGKCHHBIIN KOHYCOM 6, OGPAMICHHBIM K OTBCTHOL
KOHHYECKOU IMOBEPXHOCTHU 7 cesia 2. KompreBon
[IOPIIEHD 5 C KOHYCOM 6, CEJIIOM 2 06Pa3yIoT
TOPLIEBOU KJIaIIaH. B 110J10M KOpI1yce 1 BBIIIOJIHEHDI
LUPKYIALHOHHBIE OTBEPCTUSA 8, IEPEKPLITHIE B
UCXOJHOM IOJIOKEHHUH TEJIOM KOJIbLEBOI'O HOPIIHA
5.B oceBor KaHan 9 cepiia 2 IIPOMYINEH ITOJIBbI IITOK
10, ’KE€CTKO CBA3aHHBIN C KOJIBLEBBIM IIOPIIHEM 5,
KOTOPBII Y€PE3 OMOPHYIO Aoy 11 onupaeTcs Ha
npyxuny 12. KonbreBou 3a30p 13, 00pa30BaHHBIN
TEJIOM ITOJIOT'O MITOKA 10, C TEPEXOHUKOM 3
MOCTOSAHHO I'MJIPABIMYECKU CBA3AH PAAUATBHBIMUA
KaHaJaMH 14, C 0ceBbIM KaHAJIOM 15 1mosioro mrtoka 10
M cequia 2. Ha HYpKHEM KOHIIE KOJIBLEBOT'O IIOPIITHA 5
YCTAHOBJICHA KOPOHKA 16 € 3y6bsiMu 17, HA BHEIIHEH
CTOPOHE KOTOPOH PACTIONOKEHA T POMOHUTOPHAA
HaCa/JKa 18 ¢ KOJIbLIEBOM KaMepOH 19, rTuIpaBIndeCKy
CBSI3AHHOI pa/iaIbHBIMU KaHAIAMHU 20 C OCEBBIM
KaHaoM 21 KopoHku 16. Ha Topiie ruIpOMOHUTOPHOL
HACAJKU 18 BBIMOJHEHBI TAHTEHITUAIbHbIE KAHAJIBI 22,
COEUHSIIONIYIE KOIBLIEBYIO KaMepy 19 ¢ OKpy»Karomeit
cpeor (TOMOCThIO CKBAKUHBL). Koporka 16 cHabxeHa
TAKXKE APOCCENEM 23, COEAUHSIONINM OCEBOM KaHa 21
C MOJIOCTBIO CKBAYKHHBL.

B ncxoaHOM NOJIOKEHNU KOJIBLIIEBOU ITOPIIEHD
5 ¢ KOHYCOM 6 ITO/PKAT YCHUITUEM IIPY>KUHBI 12 K
KOHHYECKOM IIOBEPXHOCTH 7 CeliIa 2 C U30JISALUEH
KOJIBLIEBOI'O 3230pPa 13 OT KOIBLIEBOI'O 3330P4 1O/,
cejiyioM 2. ToprioBast TOBEPXHOCTH MTOJIOTO KOpITyca 1,
o6paleHHas K pa3zoypruBacMO IIOBEPXHOCTHU
CHAOXKEHA 3yObAMU 24 /114 €€ PA3pyLIEHUA. YCUIUE
MTO/IPKUMA KOHYCA G KOJIBIIEBOT'O TIOPIITHS 5 K
KOHHYECKOM IIOBEPXHOCTH 7 CEJIJIA 2 PETYIUPYETCS
IaMKOM 25 HAa BEPXHEM KOHIIE I10JI0I'0 IITOKA 10.
BepxHU KOHEL IEPEXOIHUKA 3 CHAOKEH
MIPHUCOEIUHUTEIBHOM PE3bOOH, KOTOPOH YCTPOHCTBO
IOJACOEAUHACTCS K HUXKHEMY KOHITY TMOKOI KOJIOHHBI
TPyO Hepes; CIIyCKOM B CKBAKUHY.

OnuCeIBAEMOE YCTPOHCTBO IO3BOJISACT IPOBOJAUTH

<

connected with the saddle 2, on the upper end of which
the adapter 3 is mounted. In the longitudinal channel

4 of the hollow shell 1 the ring piston 5 is installed.

It has the cone 6, which is directed towards another
conic surface 7 of the saddle 2. The ring piston 5 with
the cone 6 and the saddle 2 combine into the end valve.
Circulating holes 8 are made in the hollow shell 1. In the
original position the body of the ring piston 5 overlaps
them. The hollow rod 10 is inserted into the longitudinal
channel 9 of the saddle 2 and is rigidly bound with the
ring piston 5, which bears on the spring 12 via support
washer 11. The radial space 13, which is formed by

the body of the hollow rod 10 and the adapter 3, is
constantly hydraulically connected with the radial valves
14, longitudinal channel 15 of the hollow rod 10 and
saddle 2. On the lower end of the ring piston 5 the bit 16
with teeth 17 is installed. On the external side of the bit
16 a jet nozzle 18 with the annular space 19 is situated.
The annular space 19 is hydraulically connected with the
longitudinal channel 21 of the bit 16 via radial channels
20. On the end of the jet nozzle 18 cyclonic ports 22

are mounted. They link the annular space 19 with the
medium (borehole cavity). The bit 16 is also equipped
with the choke 23 that connects the longitudinal
channel 21 with the borehole cavity.

In the original position the ring piston 5 with the cone
6 are pressed by the spring 12 to the conic surface 7 of
the saddle 2 with the isolation of the radial space 13 from
the radial space under the saddle 2. The end face of the
hollow shell 1, which is directed to the drillable surface,
is equipped with teeth 24 for its destruction. The nut 25
on the upper end of the hollow rod 10 adjusts the force
with which the cone 6 clamps the ring piston 5 to the
conic surface 7 of the saddle 2. The upper end of the
adapter 3 is equipped with the conjunctive thread, with
which the unit connects to the lower end of the coiled
tubing before RIH operation.

The unit described allows to perform operations with
no drilling tool rotation, which is an important factor
when one performs technological operations with
coiled tubing string utilization. Pressure losses during
the process of injection of operating fluid through the
coiled tubing string may be as high as 2466-2610 psi
(at well depth from 4925 ft to 9850 ft). It should be noted
that the efficiency of dense plugs destruction operations
with conventional nozzles utilization is decreased due
to the nonuniformity of the operating fluid impact at
peripheral sections. This results in creation of a hole in
the central part of the plug and in consequent dissipation
of jet energy. Application of this patented unit allows to
substantially improve the process of plug removal thanks
to mechanical and jet impact of the tangentially directed
jet of operating fluid, which sinusoidally moves with
respect to the tube wall during the process of jet nozzle
rotation. Besides, there is a considerable increase in the
speed of cement bridging destruction (conventional jet
nozzles do not allow to perform such an operation). }
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000pyAOBAHME

paboTel 6€3 BpaleHus Ppabodero MHCTPYMEHTA,
YTO SABJISETCS BAXKHBIM (PAKTOPOM IIPU
BBIIOJTHEHUHU TEXHOJIOI'MYECKUX OIEPALINH C
IPUMEHEHHUEM KOJIOHHBI THOKUX TPYO. IToTepu
JIABJIEHM S IPH IPOKAYKE IO I'HOKOI KOJIOHHE
TPYO paboder > KMIKOCTH MOTYT JOCTUT'ATh
17-18 MITa (Tipy rmy6rHaX CKBAXHH 1500—-3000 M).
CrnenyeT OTMETUTD, 9TO 3(P(PEKTUBHOCTD
pas3pyleHNs IJIOTHBIX TPOOOK C IPUMEHEHNEM
OOBIYHBIX HACAJIOK CHUZKAETCS U3-34
HEPABHOMEPHOCTHU BO3/ICHCTBHS CTPYU padouei
JKMJIKOCTH HA NIEPUPEPHUIHBIX YUACTKAX. B
LEHTPABHOI €€ 4aCTU OOPA3YETCA IYHKA, B
KOTOPOW T'ACUTCA SHEPrus CTpyu. [IppuMeHeHne
3aMATEHTOBAHHOT'O HAMHU YCTPOUCTBA
MO3BOJIAET CYMECTBEHHO YIyYIIUTh IPOLECC
pas3pymeHns TPOOKHU 32 CYET MEXAHUUECKOT'O
BO3JIEUCTBUS U THIPOMOHUTOPHOTO
UMITYJIbCHOTO BO3/EHCTBUS TAHT €HIIUAJIBHO
HAIMIPABJIEHHON CTPyeN pabodeit >KUIKOCTH,
COBEPIIAIOMEN CUHYCOUATBHOE IEPEMENEHNE
OTHOCUTEJIBHO CTEHKU TPYOBI IPU BPAIIEHUH
TUAPOMOHUTOPHON HaCaIKU. Kpome Toro,
3HAYUTEJIBHO MOBBIIIAETCA CKOPOCTh
Pa30bypUBAHMNA LIEMEHTHBIX MOCTOB (OOBIYHBIE
T'UAPOMOHUTOPHBIE HACAJ KU HE ITO3BOJIAIOT
pPa36ypuBaTh MOCTBHI).

PABOTA YCTPONCTBA

YCTPOUCTBO Yepe3 NEPEXOTHUK 3
HOCOEAUHAIOT K HUKHEMY KOHITY THOKOU
KOJIOHHBI TPYO M CITYCKAIOT B CKBAXXUHY JJO
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1 — noawlil Kopnyc, 2 — ceono, 3 — nepexooHUr, 4 — 0Ce8oll KaHa.,

5 — KOZWLeB0LL NopuLeHb, 6 — KOHYC, 7 — KOHUHECKAs N0BEPXHOCIIb Cedid,
8 — yupryrayuontse omeepcmius, 9 — ocesoti kardasn ceoad, 10 — noawill
wmor, 11 — onopras waiioa, 12 — npyxcund, 13 — Koa61e60ti 3a30p,

14 — paouansroll kanan, 15 — ocesoli kaman, 16 — koponxa, 17 — 3)0b4
KOPOHKU, 18 — 2uopomonumopras nacaora, 19 — xonvyesasn kamepa,

20 — paouansrble KaHaiol, 21 — 0ceoll KaHal KOPOHKLUL,

22 — manzenyuavHble Kanaaol 2uOPOMOHUIMOPHON HACAOKU,

23 — opoccennv, 24 — 3064

Pucynox 1 - T'uopoyoapnoe ycmpoiicmeo

1 — hollow shell, 2 — saddle, 3 — adapter, 4 — longitudinal channel,

5 —ring piston, 6 — cone, 7 — conic surface of the saddle, 8 — circulating holes,
9 — longitudinal channel of the sadcdle, 10 — bollow rod, 11 — support washer,
12 —spi

KOHTAKT4 3yObIMH 24 HA TOPLIE OJIOro Koprryca 1
C IOBEPXHOCTHIO NECYAHO-TIIMHUCTON NPOOKU

WJIA LIEMEHTHOT'O MOCTA. B KOJIOHHY THOKHX
TPYyO NOAAIOT PA6OYYIO JKUJKOCTb (OOBIYHO
IPUMEHSIOTCS )KUJIKOCTH HAa BOAHOU WIN
HEMTIHON OCHOBE) C 33JJAHHBIM PACXO/IOM U

] ng‘ng, 13 —radial space, 14 — radial channel, 15 — longitudinal channel,
16 - bit, 17 — bit teeth, 18 — jet nozzle, 19 — annular space, 20 — radial
channels, 21 — longitudinal channel of the bil, 22 — cyclonic ports of the jet
nozzle, 23 — choke , 24 — teeth

Figure 1 — Hydraulic hammer unit

PaCYCTHBIM JABJICHUCM, KOTOPAA IIOCTYIIACT B OCEBOM

KaHaJI IEPEXOAHUKA 3 U IIOAAETCA B KOJIbLIEBOU 330D
13, rae yepes paguaibHble KaHAIBI 14 B T€1e IOJI0ro

nrroka 10 mogaeTcss B OCEBOM KaHaJ KOJIbIIEBOI'O
[IOPIIHS 5 U JAJICE B OCCBOM KaHa 21 KOpOHKH 16.

Yepes paguaibHble OTBEPCTUA 20 padodast »KUJKOCTb U3
0CeBOro KaHama 21 KOPOHKH 16 TTOJAETCS B KOJIBIIEBYIO
KaMmepy 19 ruipOMOHUTOPHON HACAIKHU 18, KOTOpas

NPUBOAUTCSA BO BPAIEHUE 34 CUET PEAKIINN CTPYH,
HCTEKAIONNX U3 TAHTCHIIUAJIbHbBIX KAHAJIOB 22, 1
BO3/CHUCTBYET HA pa36ypPHUBAEMYIO IIOBEPXHOCTD IO
BCEMY NEPUMETPY. HACTb OT CYMMAPHOT'O PACXO/4

paboyen JKUIKOCTH, ITOJABAEMOU B THOKYIO KOJIOHHY

TPYO, HEIPEPBIBHO IIOJIAETCS B APOCCEND 23 C
BO3/EUCTBUEM HA PA3PYIIAEMYIO IIOBEPXHOCTD IO
HEHTPY. IIpu 3TOM CYMMAapHBIN PACXOJ] paboUet
JKUJIKOCTHU YEPE3 POCCEND 23 Y TAHT'€HIIAIbHBIE
KaHaJIbl 22 B THAPOMOHHUTOPHOM HACAAKE 18

MNPUHHUMAETCSA MEHBIIE PACXO/1a PAOOYEN XKUAKOCTH,
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UNIT OPERATION

The unit is connected to the lower end of coiled
tubing string through the adapter 3 and is lowered
down the wellbore up to the level when teeth 24 on
the face of the hollow shell 1 reach the surface of
sand-clay plug or cement bridging. Operating fluid
is injected through the coiled tubing string (water-
based or oil-based fluid is usually used) with the
specified consumption rate and pressure. Then it
goes through the longitudinal channel of adapter
3 to the radial space 13. After that it flows through
radial channels 14 to the body of the hollow rod 10,
gets to the longitudinal channel of the ring piston
5 and then through the longitudinal channel 21 to
the bit 16. Through radial channels 20 operating
fluid from the longitudinal channel 21 of the bit 16 is
injected to the annular space 19 of the jet nozzle 18,
which rotates due to the reaction of jets flowing out



TOAABAEMOH C HOBEPXHOCTH IO KOJIOHHE THOKUX
TPyO, YTO IPUBOAUT K IZIABHOMY POCTY IIEPEMNAIA
JaBJIEHUA B X OCEBOM KaHaie. C pOCTOM Hepernaja
JaBJIEHUS [TIOCJIEAHEE BOCIIPUHHUMAETCA IO A bIO
CEYEHU S KOJIBIIEBOT'O ITOPIIHSA 5, CO CTOPOHBI
KOJIBLIEBOI'O 3230Pa 13, KOTOPBIN ITOKAT K KOHUYECKOU
IOBEPXHOCTH 7 CellJIA 2 YCHUIIMEM CoKATOM IIPYKHUHDI
12.TIpu IpeBBIIEHUN YCHUIINA IIPYKUHBL 12 KOJIbLIEBOM
MHOPILIEHD 5 OTKUMAETCS OT IOBEPXHOCTH CEMJIA 2 U
U36BITOYHOE JABJIEHUE BOCIIPUHUMAETCS KOIBLIEBBIM
MHOPIIHEM 5 IO OOIBIIEMY AUAMETPY. DTO IPUBOLUT

K PE3KOMY IIEPEMEILEHUIO KOJIbLIEBOI'O ITOPIIHA 5
BMECTE C KOPOHKOH 16 B HAIPABICHUH TOBEPXHOCTU
MECYAHO-TTTMHUCTON MPOOKU C MEXAHUYECKUM
BO3/JICUCTBHUEM HA Hee 3yObsamu 17. [Ipu nepeMereHnn
KOJIBLICBOI'O ITOPIITHA 5 B OCEBOM KAHAJIE IIOJIOTO
Kop1yca 1 mociaefHu IPOXOAUT LM PKY/IALMOHHbBIE
OTBEPCTHA 8 C JONOJIHUTEIbHBIM CKATUEM IIPYKHUHDI
12, 1 pabovast ;KUAKOCTb C YBEIMYEHHBIM PACXOIOM
TIOAETCS B OCEBOU KAHAJI JIU(MPTOBOM KOJIOHHHI TPYO,
4TO CHOCOOCTBYET A(PPEKTUBHOMY IEPEMEMEHUIO-
HOABEMY MEXAHUYECKUX YACTHUL U3 CKBAXKUHBI.
JaBnenue pabodeit ;KUAKOCTH B OCEBOM KaHAJIE
T'MOKOM KOJIOHHBI TPy CHMIKAETCA U YCUIIUEM CKATOM
MNPYKHUHBI 12 COOPKA: NOIBIH ITOK 10, KOJIBIIEBOH
[IOPIIEHD 5 C KOPOHKOM 16 U C THAPOMOHUTOPHOI
HACAAKOU 18 mepemMemarTCa BBEPX OTHOCUTEIBHO
LUPKYIALHMOHHBIX OTBEPCTUH 8 IOJIOro Kopiyca 1

C IPEKPAIIEHHUEM MTOJAYN YEPES HUX PAOOUEH
JKUJKOCTHU. YCUJIUEM CKATOU NPYKUHBI 12 KOJIBIIEBON
[IOPIIEHD 5 CBOUM KOHYCOM 6 CAAUTCSI Ha KOHUYECKYIO
HOBEPXHOCTD 7 ceqiia 2. [lapyieHue paboyen JKUJKOCTU
B OCEBOM KaH4JI€ TMOKOI KOJIOHHBI TPYO U BHYTPU
YCTPOMCTBA IJIABHO BO3PACTAET, U ITOCJIE YBEIUYECHUA
JABJIEHHA 1O PACYETHOI'O 3HAYEHU A ITPOLIECC
T'UAPOMEXAHUYECKOI'O BO3JIEUCTBHA HA Pa36ypPUBAEMYIO
MOBEPXHOCTb ITOBTOPAETCH.

ITpu BO3BPATHO-MIOCTYIIATEIBHOM NIEPEMENEHUH
KOJIBIICBOI'O IIOPIIIHS 5 B CO0OPE C KOPOHKOM 16 1
BPAIllEHUY I'MIPOMOHHUTOPHOM HACAIKH 18 cTpys
paboyen JKUJKOCTH, UICTEKAIOMAA U3 TAHT €HIIUAJIbHbBIX
KAHAJIOB 22, COBEPIIAET OTHOCUTENBHO CTEHKHU
JMPTOBOU KOJIOHHBI TPYO CHHYCOUIAJIBHOE
IIEPEMEIICHIE, YTO CIIOCOOCTBYET UHTCHCU(PUKAITUU
IIPOLIECCA PA3PYIIEHU [IJIOTHOM NTECYAHO-TVIMHUCTONU
MIPO6KU HA NTEPHUPEPUNL.

YCTPOICTBO YCIIENHO IPUMEHAETCA IIPU PAOOTE B
HePTAHBIX CKBAKUHAX. ©
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of cyclonic ports 22. So operating fluid is acting on

the whole perimeter of drillable surface. Some part

of the operating fluid is constantly injected through
the coiled tubing string into the choke 23, which
provides a central impact on the drillable surface. Total
consumption of the operating fluid through the choke
23 and cyclonic ports 22 of the jet nozzle 18 is less
than the consumption of the operating fluid injected
through the coiled tubing string, which leads to the
smooth rise of differential pressure in the longitudinal
channel of the string. The increase of differential
pressure from the direction of radial space 13 is taken
up by the sectional area of the ring piston 5, which

is pressed to the conic surface 7 of the saddle 2 by

the compressed spring 12. When the spring power is
exceeded, the ring piston 5 is released from the surface
of the saddle 2 and excess pressure is received by
larger diameter of the ring piston 5. This leads to the
jump of the ring piston 5 together with the bit 6 in the
direction of sand-clay plug surface, which results in
mechanical impact of bit teeth 17 on the plug. While
moving in the longitudinal channel of the hollow shell
1, the ring piston 5 passes through circulating holes

8 and provides additional compression of the spring
12. This results in the increased consumption of the
operating fluid in the production tubing string, which
provides an efficient removal of mechanical particles
from well. While the pressure of the operating fluid

in the longitudinal channel of the coiled tubing string
decreases, compressed spring 12 moves the hollow rod
10, the ring piston 5, the bit 16 and the jet nozzle 18 up
with respect to circulating holes 8 of the hollow shell
1. As a result, the operating fluid supply through them
stops. The ring piston 5 with the cone 6 is then pressed
to the conic surface 7 of the saddle by the spring 12.
The pressure of the operating fluid in the longitudinal
channel of the coiled tubing string and inside the unit
is smoothly increased and, after reaching the design
value, the process of hydromechanical impact on the
drillable surface is repeated.

Back-and-forth motion of the ring piston 5, the bit 16
and the jet nozzle 18 provides a sinusoidal movement
of the operating fluid jet, coming from cyclonic ports
22, with respect to the wall of the production tubing
string. This leads to intensification of the process of
dense sand-clay plug destruction at the periphery.

The device is successfully used to perform operations
in oil wells.

1. KomnnekcHas TeXHONOrusi NpoBeAeHUs PEMOHTHbIX PaboT 1 MHTeHCUdUKaLMK NPUTOKA YrNeBOLOPOAOB C MPUMEHEHNEM KONIOHHbI
rnbknx Tpy6/ C. b. bekeTos [n ap.] // HedTb, ras n 6usHec. M. —2008. — N27. C. 62-66.
2.uppoynapHoe yCTPONCTBO SIS O4UCTKM CTBOMA CKBAXWMHbI OT necdaHon npobku / C. b. bekeTos [u ap.] / MaTeHT PO Ha n3obpeTeHne
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NMpumeHeHMe a30THbIX
KOMINPEeCCOPHbIX CTAHLLMNA
NOBLILWEHHON NPON3BOAUTENIbHOCTH
np¥ onepauvax KonTiooMHra

TexHonmorum KonTiobuHra crocobCcTBYIOT CHUXKEHUIO cebecToMMocTy obbiBaeMoli He@Tv v rasa,
nosiHov fopa3spaboTke Bcex HeghTerazoBbiX MECTOPOXAEHMI.

TexHonorum KonTiobuHra SBASIKOTCS HOBbIMM TEXHOIOMMSIMM, MO3BOJISIIOLMMU YBETUNHUTb EPUOS
3¢ppekTnBHOM JO6LIYM. ObBNACTLIO NPUMEHEHUS JaHHOro 06opyA0BaHUs ABASETCS MNPOBeAEHNe
reogusn4eckmx UCce[oBaHuM, yBEINYEHNE MPOU3BOANTENIbHOCTU CKBAXMH, BypeHne CKBaxxnH Masnoro
AnameTpa, 6bOKOBbIX M FOPM3OHTasIbHbIX CTBOJIOB B CYLUECTBYIOLUMX CKBAXUHAX, yriybneHue v noBTopHoe
BCKPbITHE, B TOM YUCIIE B Y/CJIOBUSX AENPECCUN HA MPOAYKTUBHbIV M1acT, NpoBeAeHue
PEMOHTHO-BOCCTAHOBUTE/IbHbIX PAabOT B riyb0KuX CKBaXXMHax BCeX TUMOB (BEPTUKAIbHBIX,
rOpPM30HTasIbHbIX, HAK/IOHHO-HarpPaBeHHbIX U 4p.).

OfHMM 13 BaXKHbIX 3/IEMEHTOB KOMII/IeKCa KONTIOOUHIOBOro O60py,CIOBaHI/Iﬂ ABJIAETCA a30THAas KOMIIpeCCopHas CTaHUA.

A30T MonyvyatoT NPOMBILINEHHBIM NyTEM HEMOCPEACTBEHHO Ha 0OBLEKTE, BbIAENSS €ro U3 Bo3ayxa. A30T, 3aKauMBaeMbIl B NIacT Nop,
BbICOKWM [aBIEHNEM, CHUXAET MMAPOCTaTUYECKOE AABJIEHME B CTBOJIE CKBAXKMHbI, 06ecneymBaeT noxapo- 1 B3pbiIBOOE30MacHOCTb,
npefoTBpalLasi KOPPO3KIo, MO3BONSIET MPOAJIUTL CPOK CY>KObI MPOMBbILLIEHHOTO 0OBbeKTa.

OnepaLmu No 0CBOEHMIO MPOUCXOASAT MyTeM 3aKayku ra3006pa3HoOro a3oTta B CKBaXUHY (Ha 3agaHHOW rnybuHe/rnyouHax, npu
3alaHHbIX NMapameTpax no NPOM3BOAUTENBHOCTU U AABIIEHMIO). Pacxofibl Mo a30Ty MOTYT U3MEHSTbCS C TeHEHNEM BPEMEHU COFNacHO
YyTBEPXAEHHOMY MiaHy paborT.

A30THbIE KOMMPECCOPHbIE CTAHLLMM, BbINyCKaeMble€ MPOMBbILLIEHHON rPYMnon «Terac», Npu KoNToOMHroBom cnocobe bypeHus
obecneyumBaloT:
® BbI30B MPUTOKA NMYTEM CHUXEHWUS YPOBHS XXMAKOCTU B CKBAXMHE;
® OTTECHEHMWE CKBaXXMHHOM XWAKOCTN ra3000pa3HbIM a30TOM Ha ONpeAeNIEHHYIO ryouHY;
* 0cBobOXAEeHWE CKBaXWH OT BOASHOIo 6/1IOKMPOBaHWs, U3BNEYeHMe NIacToBoro dnonga Unv NnpoayKToB peakumm
nocne KNCNoTHom ob6paboTkM N3 NPU3aboMHOM 30HbI U APYTrMX onepaLusX.

npOMbILI.IJ'IeHHaFI rpynna «Terac» npoun3BogunT LUMPOKYKO HOMEHKNaTypy ra30pa3p,enV|Tean017| TEXHUKN N KOMIMPECCOPHOIro
O60py,D,OBaHVIFI. OpHUM n3 NMPUOPUTETHLIX Hal'lpaBHEHVIVI ABNAETCA NPON3BOACTBO, MOAEPHU3aLUUNA N CepBUCHOE OGCJ’IY)KI/IBaHl/Ie
A30THbIX KOMMNPEeCCOPHbIX CTaHLI,I/Il7I.

Ans Hac kak I'I,DOM3BO,QMT€ITEI;I BaXXHO rNpefocTaBnTb 3aKa34ymKy BO3MOXXHOCTb Bbl60pa KOMTIIpecCopHoro O60pyﬂOBaHMﬂ,
peasim3oBaHHOIro C ripuMeHeHNEM HOBbIX TEXHOJIOrNY, KOHCTPYKTUBHbIX peLUEHMI;I U KOMINEKTYOLNX [J15 TOrO,
4T06bI C MUHUMAabHBIMMU 3arpatamMvi U MakKcuMaJllbHbIM 3¢¢eKTOM BbITOJIHUTB NMOCTaBJIEHHYIO 3a4ad4y.

Terac Beget HenpepbIBHYIO pa60Ty Hapj Mo,qeprsaLuAeﬁ I'IpOIA3BO,EI,MMOﬁ TEXHUKUN N yNnydlleHNeM ee TeEXHNYECKNX XapaKTepPUCTUK.

Bnaropgaps HOBbIM KOHCTPYKTOPCKUM pPeLleHUsM 1 MPOU3BOACTBEHHbBIM BO3MOXHOCTSIM Mbl CYLLLECTBEHHO pacMpunm
HOMEHKNATYPHbIN Psf NPOM3BOANMbIX @30THbIX KOMMPECCOPHbIX CTAHLMN. YBENNYEHNE NPOM3BOANTENBHOCTU NPON3BEAEHO
3a cyeT rnybokom MoaepHU3aLMM KOMIPECCopa U MPUMEHEHUS COBPEMEHHbIX MaTepManioB MNPU €ro U3roToBIEHNN.

CLA-5/101 Ha waccm KAMA3

TTA 16/251 C-95 Ha waccn KAMA3




Cepusi CaMOXOAHbIX @30THbIX KOMMNPECCOPHbIX cTaHumn COA (HOA) nmeeT B CBOeM COCTaBe CTaHLMM C yBeNUYeHHOM Ha 60%
NPOU3BOANTENILHOCTBIO MO a30TY BbICOKOM YACTOThI, IPY COXPaHEHMM MaccorabapuTHbIX NokasaTtenen (tabnuvua 1):

Tabnuya 1-HomMeHKnaTypa cepuyiHO BbilycKaeMblX a30THbIX KOMITPECCOPHbIX CTaHLMM

H TIpou3600UmMenbHOCHb, Zaenenue, amm., TIpou3600UMeNbHOCIb, Zaenenue, amm.,
aumeHoeaHue 3 Haumernosanue 3
MM/ MUH u366LmouHoe HM /MUt u3bbLMouHoe

CHAS5/101 5 100 CANA8/101 M 8 100

CAIA 5/220 5 220 CAA8/220 M 8 220

CIA 10/251 10 250 CAA16/251 M 16 250

CA 10/101 10 100 CAA 16/101 M 16 100

CIA 20/251 20 250 CNIA32/251 M 32 250

HosBbie cTaHUmmn rOBbILLIEHHOU rpon3BOA4NTEIIbHOCTU INMO3BOJIAKOT MOJTYHUTb borblue azota rpun aHasiormn4HbIx
3artparax Ha 3JIEKTPO3HeEPIrvo njin Jnu3ejibHoe TOrJinBoO.

CpaBHeHMEe NPON3BOAUTENIbHOCTU CTaHAAPTHBIX U MOAEPHU3UNPOBaHHbIX a30THbIX cTaHuun CAA

35 |:|
30+ CTaHJapTHBIA MOJIEILHBIN PsL
25+
20+
15+
10 -
5] MoaepHHU3UPOBAHHBIA MOJAEIbHBIN P/

: CIIA 10 (16)/101 CIIA 20 (32)/251

CIA 5 (8)/101 CIA 10 (16)/251

Kpome 3Toro, Terac 3anyctun HOBbIM psif, a30THbIX CTaHUMW TUna TTA c gnanasoHom gasneHusi 5-400 atm.
npownssoanTeNbHoCcTU 1-50 M /MUH, YNCTOTa Nosly4aemoro asoTa npu 3Tom 90-99,9%. B HacTosLLee BpeMs yCTaHOBKU
cepTUdULNPOBaHbI U XOPOLLO 3apeKoMeHAO0BaNM cebs Ha MPoMbILWNeHHbIX 06bekTax Poccum 1 3a pybexom.

A30THblIe KOMMNpecCcopHble CTaHUNN TTA- BbICOKO3¢)qJEKTMBHbIe N NCKNIOYNTENbHO HaeXXHble CUCTEMbI MO NONy4YEeHUIO a30Ta
noj BbiICOKUM gaBJieHNeM n3 aTMOCd)epHOI'O BO34yXa. Criocob nony4yeHua a3oTa NponcxoaunT NnyTemM pasgeneHnsa Bo3ayxa Ha
MONOBOJIOKOHHbIX MEM6paHaX. an/IHLI,VII'I ,El,eﬁCTBI/Iﬂ MeM6paHHOI7I ra3opa3,u,en|/|Tean0|7| YCTaHOBKW OCHOBAaH Ha paaanHoﬁ
CKOPOCTU NMPOHNKaHUA ra3oB 4Yepes noJimMepHyto MeM6paHy nog p,eVICTBMEM nepenaga napumanbHbIX ,D,aBJ'IeHI/II;I.

Mpu pa3paboTke ycTaHOBOK NPUMEHEH MHOIONIETHUM OMbIT 3KCMnyaTaumm aHanoros (CA, HA, COA, HOA v ap.),
YTO MO3BOJIUIO BHECTU PSS KOHCTPYKTUBHBIX M3MEHEHWI, KacaroLMXCs MPOANEHUS CPOKa CIYXKObl, NPYMeHEHUsI HOBbIX
MaTepuanoB 1 KOMMNEKTYIOLWMX, ONTUMU3ALMN KOMIOHOBKM 000PYA0BAHUS, KOHCTPYKTUBHbIX YYULIEHUA 1 op.
KomnpeccopHble ctaHumu TTA ycnewwHo NoaTBEPXAAlOT NapaMeTpbl, 3a10KeHHbIE NPU NPOEKTUPOBaHNM.

[apaHTUIHBIV CPOK a30THbIX KOMIPECCOPHbIX CTaHUmu TTA — 24 mecsya.

CraHumu TTA COOTBETCTBYIOT CTPOMMM MUPOBBIM CTaHAAPTaM, MOAENbHbIV P CTaHLMIA HE MMEET aHaNloroB Ha TEppUTOpPUn
Poccun no cBovM paboymm xapakTepucTKam, KOMIMIEKTaLUmM 1 BO3MOXHOCTU TPAHCNOPTUPOBKM. Bce a3oTHbIe cTaHUMK
TrA KOMMNEKTYIOTC MEMOPaHHBLIMW razopasaenuTensHbIMY 61okaMu U KOMNPECCOPHBbIMU YCTaHOBKaMM Kak COBCTBEHHOO
NPOM3BOACTBA, TaK M KOMMPECCOPaMM BEAYLLMX MUPOBbIX IMAEPOB C UCMOIb30BAHWEM OPUTMHANBHBIX CXEM NOAKIIOYEHUS U
KOMMOHOBKW BHYTPEHHUX KOMMIEKTYOLMX 1 Y3NOB.

Co3spaHue NoaobHbIX KOMMNPECCOPHbIX YCTaHOBOK CyLLECTBEHHO NMOBbIWAET NPOM3BOAUTENBHOCTD, YNy4llaeT ycnoBUA Tpyaa,
3KOJIOrNYeCKnM YpPOBEHb U 6e3onacHOCTb NPOMBbIWNEHHbIX 0b6beKkToB.

Mo AOroBOPEHHOCTH € 3aKa34MKOM MMEETCSI BO3MOXHOCTb MPEeA0CTaB/eH s 06opyaoBaHMs B apeHay
C 3KMMNaxKeM 41151 MPOBEAEHMS COTIacOBaHHOro obbema pabor.

X>Xaem Bawinx 3aaBOK U NpUrsawiaemM K cotpyaHn4ecrtBy!

000 «TEFAC»

350051 r. KpacHogap, np. PenuHa, 20 o. 43
Ten. (861) 299-09-09, . (861) 279-06-09
info@tegaz.ru - 3aka3 o6opypoBaHus
www.tegaz.ru
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KOH(pEPEHITINH U BbICTABKU

HA DTANE «MEPE3AINPY3KW»
AT THE ‘RELOAD’' STAGE

In spite of rather gloomy forecasts, the market
of oilfield services has overcome the crisis stage
without dramatic losses. Today it is getting back on
the fast track for stability and considerable growth,
anticipated by analytics. According to the expert
estimates, in 2011 the level of capital investment made
by 0il & gas operators in exploration and oilfield
services (Gazprom investment not included) will

HedTerazocepBUCHBIN PEIHOK, HECMOTPSI HA JOBOJIBHO
MpPa4HBIE IPOTHO3bL, IPEOAOJIEN KPU3UCHBIH IEPUO]] O€3
TSKEJIBIX IOTEPD. CErOAHSA 3TOT CEKTOP 9KOHOMHKU BHOBb
BXO/JUT B IOJIOCY CTAOUIBHOCTH, AaHATUTUKU IPEAPEKAIOT
€My CEPbE3HBIN POCT. [10 oLleHKaM 3KCrepTos, B 2011 rogy
KAaMBJIOKEHHU S HEPTErA30BbIX KOMIIAHUI B TOUCKOBBIE
1 HE(PTECEPBUCHBIE YCIIYTU 34 BLIYETOM MHBECTULIUH
l'asnpoMa JOCTUrHYT YPOBHA IpegkpusucHoro 2007 roga
U 1axke NpeBeICAT ero. K 2012 roy ppIHOK HE(PTECEPBHCA reach the pre-crisis level observed in 2007, and even
B Poccuu focturnet 20 MIpA JONIAPOB 6€3 y4eTa exceed it. By 2010 the Russian oilfield services market
opmopHoro 6ypenus (8 2009 rofly €ero EMKOCTb COCTABISAIA will amount to $20 billion, which, however, does not
15 Mpa fONIapoB). 55% 3TOU CYMMBI IIPUAETCA HA include the offshore drilling segment, whose capacity
3anagayio Cuo6upe. O6 3TOM O6BUIO 345BIEHO HA [TepBOH amounted to $15 billion in 2009. Fifty-five per cent of
MexayHapogHOM KoH(pepeHnH «<HedTerasosblii CEPBUC. this 20-billion estimate account for Western Siberia.
3anagHas CuOUpb», npomeamen B TIoMeHn. This has been declared at the conference Oilfield
Service. Western Siberia, which took place in Tyumen.

It's worth mentioning, that it was not so long ago
that the Russian market of oilfield services enjoyed its
heyday. 2007 is believed to be the most favorable year.
At that time the market was growing at breakneck
pace, service companies were successfully issuing
securities, new players were arriving on the scene,
the demand from operators was never falling — the
forecasts used to be exceptionally optimistic. However
in 2008 the situation took a drastic 180-degree turn.
Experts began to predict decline of oilfield services,
asserted that it would be hard to find shelter from
the impending storm, that only the major market
players would survive, suffering tremendous losses,
notwithstanding. There were good grounds for such
pessimism — oil and gas companies had plans to cut
capital investment, and they did so — investment was
curtailed, on average, by 15 to 35%. Investment in
geological exploration suffered most of all.

However, 2009 is now well behind us. Even though
the end-of-the-year results showed decrease, it
was not as sharp as predicted. According to Sergey
Zhdanoyv, Veles Capital, decrease in dollar terms across

B 2011 rogy kanBnoxeHus
HedTerasoBbiX KOMNaHUM B MOUCKOBbIE
N HedTeCepBUCHbIE YCNTYTU 3@ BbIYETOM
mHBecTUUMM l[a3npoma JOCTUTHY T
ypoBHs npeakpusucHoro 2007 roga n
Aaxce npesbicaT ero. K 2012 rogy pbIHOK

HedTecepBUca B Poccum gocturHeT

20 mnpg ponnapos 6e3 yyeTa
o¢opHoro 6ypeHus (8 2009 roay ero
€MKOCTb cocTaBnsna 15 mnpa gonnapos).
55% 3TOM CyMMbl NPMAETCA Ha
3anagHyto Cnbupe.

HanomuuM, 4T0 B Poccum HepTecepBrUCHAS OTPACIb
COBCEM HE/IABHO ITEpEXnIa paciiBeT. Hanbonee
61arO/IaTHBIM T'OJIOM JiJ1g Hee Ha3bIBaIoT 2007. B TO Bpems
PBIHOK POC TUT'AHTCKHUMH TEMIIAMH, HE(PTECEPBHUCHBIC
KOMMAHUH YCIENTHO PAa3MEIAIN IIEHHBIE OyMary,
MPUXOANIN HOBBIE UTPOKH, HE OCJIA6€BAJI CIIPOC CO
CTOPOHBI HEPTAHUKOB, IPOIHO3bI OBLIH UCKIIOYUTETBHO
no3uTuBHbIE. OHAKO 2008 rof; pa3BepHY/I CUTYAIUIO HA all segments was 30%, whereas in ruble terms the
180 rpaayCcoB. DKCIEPTHI CTAJIH IPEAPEKAT HEPTECEPBUCY market fell by 10—-15%. According to the information
YHAJOK, YTBEPKAAIN, YTO HAJIBUTAIOMTYIOCS OYPIO IEPEKUTD provided by Anna Duboskaya, Director of marketing
OYZAET TAXKEIIO, TOCIIE KPUBNCA BBIKUBYT TOJIBKO KPYIITHBIE & analytics, Hulliburton Moscow, in the first quarter
UT'POKU, U TE TIOHECYT OOIBIINE NOTEPU. TAKOM NECCUMHU3M of 2009 the market declined, on average, by 30—-35%,
CTPOWJICA HA OCHOBAHMH IJIAHOB HE(PTAHBIX KOMITAHUH but as a result of further development, the decline
MO COKPAIEHUIO KAMUTAIBHBIX 3ATPAT, TOIYIA OHU ObLIN curve plateaued at around 25%.
ype3aHbl B CpegHEM OT 15 10 35%. [IpryeM B IEPBYIO The equipment manufacturing sector suffered
o4depeab NOCTPAATIN HHBECTUIIUU B T€OJIOIOPA3BEAKY. the most substantial losses (more than 50% in

OpnHaxo 2009 rog ocrasncs rmo3aau. ITo ero uroram dollar terms). Apart from reduced demand among

HedTECEPBUCHBII PHIHOK XOTb U ITOKA3aJ1 CHUIKEHHUE,
HO HE CTOJIb COKPYIIHUTEIBHOE, KAK ITPE/IIOJIATAIOChH
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domestic consumers, competition from international
manufacturers, mostly Chinese, contributed greatly to



conferences & exhibitions

panee. ITo ouenkam Cepres JKgaHosa us «Besec-

KATTHTAI2», CHIKEHHE T10 BCEM CETMEHTAM COCTABHIIO According to the expert estimates, in

B JIOJUIAPOBOM BHIPAKEHIH 30%, B PYGICBOM Ke 2011 the level of capital investment made
SKBHBAJIEHTE PHIHOK ITPOCEI» BCero Ha 10—15%. Kak by oil & gas operators in exploration and
YTOUHMJIA JUPCKTOP [0 MAPKETUHIY U AHATUTHKE oilfield services (Gazprom investment
xomnanuu Halliburton B Mockse AHHA Jly6OBCKas, B not included) will reach the pre_crisis
nepsoM KBapraje 2009 roga peIHOK yIIaJI B CPDEJHEM Ha level observed in 2007, and even exceed

30‘)15%’ HOB HianemeM PO Kopper it. By 2010 the Russian oilfield services
CHEDRCITHE COCTABILIO MPHMCPITO 2576, market will amount to $20 billion, which,
Hau6bonbmue TIOTEPHU ITOHCC CCKTOP ITPOU3BOACTBA however does not include the offshore

HOBOT'O 060pyj0BaHu4 (bonee 50% B TOJIJIAPOBOM i b .
drilling segment, whose capacity

UCYUCIEHUN). [ITOMUMO CHUKEHUSA CIIPOCA POCCUUCKUX e .
HOTPEOUTEIIEN, CBOIO POJIb 3[IECh ChITPAJIA U amounted to $1 5 billion in 2009.

KOHKYPEHITUSA CO CTOPOHBI 3aPYOEKHBIX UTPOKOB, Fifty-five per cent of this 20-billion .

B IIEPBYIO ouepe/b u3 Kuras. BropbiM IO yPOBHIO estimate account for Western Siberia.
COKpaIIEHUs O6BEMOB CTAJT CEKTOP FeO(U3UKU U
pasBenouHOro 6ypenus. [ToTepu o HeMy COCTABHIIN

39% 1 42% COOTBETCTBEHHO, XOTS B LIEJIOM IO CETMEHTY this negative trend. The geophysics and exploration
OypeHN U3BMEHEHUA OTHOCUTENBHO 2008 roga 6pu1n drilling segments came second in terms of financial
HE3HAYNTEJIBHBIE U COCTABUIIN BCETO 3%, TOOABUIIN cutback, with drops around 39% and 42% respectively.
3KCHEPTHL BBITAHYIO OTPACIIb 3KCIUIYATAIIHOHHOE However, in general, compared to 2008, the drilling
OypeHue. B HEKOTOPOM CTENEHN POCCUHICKUM KOMITAHUAM market saw just an insignificant 3% fall, experts noted.
MOMOIJIA U IEBAJIbBALUAS PYOIIs, TPOU3OIIE A B KOHIIE Production drilling pulled out the segment. Another
2008 ropa. factor that helped Russian companies to certain

Ha navano 2009 rofja peIHOK ObLI PA3ZETIEH MEKY extent was ruble devaluation that was observed in late
CJIEAYIOIMUMHU UTPOKAMMU: 43% 3AHAIN CEPBUCHBIE 2008.

NOAPA3AETIEHNA BEPTUKAJIBHO HHTETPUPOBAHHBIX As of early 2009, the following players shared
KOMIIAHHUI, Ha BTOPOM MECTE HAXOANJIACh OYpOBas the market: 43% belonged to service divisions of
KoMnaHus «Eppasus» (17%), nanee — llmomoéepixe (11%), vertically-integrated companies, the runner-up was
Hnurerpa (7%), Baker Hughes n Halliburton (o 3%). drilling company Eurasia (17%), then Schlumberger

Ha ceroqHAnHmug 1eHb OTPACIb HAXOAUTCA Ha 3TAIE (11%), Integra (7%), Baker Hughes and Halliburton
«[Iepe3arpy3Kn», OHa BHOBb BO3BPAIIACTCS K TIO3UTUBHOMY (3% each).

CLIEHAPUIO, KOHCTATUPYIOT AHAJIUTHUKH. [IJ151 3TOrO'y Today, the industry is going through the ‘reload’
PBIHKA €CTh BCE OCHOBAHUS: BHYIIAET OIITUMU3M 11€HA stage and moving forward towards a steady positive
Ha HEPTH, JOOBIBAIOIINE KOMIIAHUU eliie B Hadasne 2009 development, analytics note. And the market has
roza MOAKOPPEKTUPOBAIN B CTOPOHY YBEJTUYEHUA every reason for this: oil price is a real cause for
NPOU3BOACTBEHHBIE ITOKa3aTeNu. Kak momaraior optimism, already at the beginning of 2009 oil
CIIELMAJIVCTBL, B OiIvKkanemM Oy yeM HAauOOJIbITYIO and gas companies adjusted production figures
JIOJIIO PBIHKA OYAYT 3aHUMATh TAKHUE CEI'MEHTBHI, KAK upwards. Industry specialists believe that in the
OypeHue, KalmuTAJAbHBIN PEMOHT CKBA’KHH U 3AKAHYUBAHUE, nearest future the dominant segments of the market
JOCTATOYHO JUHAMMNYHO OyJIET PA3BUBATHCA CEKTOP will be drilling, well workover and completion,
06CTy’)KUBAHUA HACOCHOT'O 060pyIoBaHusd, K 2020 dynamic development is predicted for the segment of
T'OJly BBOE BBIPACTET CEIMEHT IIPOM3BOICTBA HOBOI'O pumping equipment service, by 2020 the segment of
0O60PYAOBAHMSL. equipment manufacturing will double.

ITo onreHKaM aKCrepToB, K 2020 roy pOCT PhIHKA According to expert estimates, by 2020 the market
MOMCKOBBIX U HE(PTECEPBUCHBIX YCIIYT B HATYPAIbHOM of exploration and oilfield services will exceed, in
BBIPpAKEHUH NPEBLICUT 300%. OCO6EHHO NEPCIIEKTUBHBIM physical terms, 300%. The period prior to 2016-2017
[IPECTABIISICTCS Ieproz 1o 2016—2017 rr, Korna 6yayT is supposed to be the most promising, while new oil
BBOJMTBHCA HOBBIE HE(PTETA30BbIE MECTOPOXKACHUS. fields will be developed during this time.

OpHakKo elie 6051€e€ NEPCIIEKTUBEH, YEM POCCUHCKHH, However, the markets of Kazakhstan and
pbIHOK KazaxcraHa v A3ep6aii/[sKaHa, yBEPEHBI 9KCIIEPTHI. Azerbaijan are even more promising than Russian,
11 OTe4eCTBEHHBIX KOMITAHUM 6O/BIION ITOTEHIIUAT assure experts. An enormous potential for domestic
TAUTCA B TAKUX PETUOHAX, KaK Cupus, Mpak, JIaTuHCKaA companies is seen in such regions as Syria, Iraq and
Amepuka. © Latin America. ©
Ana HETPEBOBCKA A, crienHaIbHBIN KOPPECIIOHIEHT Yana NETREBOVSKAYA, Special Correspondent for Coiled
2KypHaIa <BpeMsa KOJATIOOHHTA> B TIOMeHH Tubing Times Journal in Tyumen
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KOH(pEPEHITNH U BBICTABKU

MOAOADBIE PASPAOTUNM KU
HOBbBIX TEXHOAOI'IN

YOUNG DEVELOPERS
OF NEW TECHNOLOGIES

TIOMEHCKOM TEXHOIapKe nponuia IV HayuyHo-

TEXHUYECKAsI KOH(pepeH U «COBPEMEHHBIE

TexHonoruu TOK 3anagHort Cubupm».
OpraHusaTopaMu MEPONPHUATUS BEICTYIIHIIN
Acconanus HHXeHepHOro obpazoBanusd TioMI'HI'Y
U TiIoMeHCKas CeKIUA MEXXAYHAPOIHOIO OOIIECTBA
UHXXEHEPOB-HEPTAHUKOB SPE U €€ CTyjleHUeCKoe
otaenenue npu TIoMTHTY. YuacTHUKAMU
KOH(PEPEHIINHU CTAIU IPEACTABUTENN Poccuu u
Apyrux crpax CHIL

Bonpnioit HHTEPEC K KOH(MPEPEHITUN TPOSBUINA
KPYITHBIE HAYYHO-UCCJIEIOBATEIBCKUE CTPYKTYPDL:
TIOMEHCKHH HEPTAHOM HAyYHBIIN HEHTP, MTHCTUTYT
npo6sem He(pTr U raza PAH, CypryrtHUITHU-HedTD,
KoransiMmHUITHHEDTH, BenHUTTHEDTH
I1O BenopycHe(pTh», Beaymue NpopUIbHBIE
By3bI Poccuy, a Takke He(PTEra3oo0bIBAIONINE
Y CEPBUCHBIE KOMIAHUH «POCHEPTH», «JIyKOMUI —
3anaaHas Cubupe», THK-BP, JdILiiomoepxke»,
«CypryTtHedreras», «FOrconCepBuc» 1 Jp.

TemaTtnka KOH(pEpPEeHIINU 6bL1a CPOKYCHPOBAHA
Ha BOIIPOCAX YBEJIUYEHHUA JOOBIYHU TAKEION
HedTH nyTeM 6ypEHNSI MHOI'O3a00MHBIX CKBAKUH,
YIPAaBIEHU IIPOLIECCOM PA3PA6OTKH € HOMOIIBIO
«AHTEJJIEKTYAIbHBIX CKBAKHUH», 9KOJIOTUYECKHU
0€30MaCHON YTUIN3ALUH MOy THBIX HEPTAHBIX
ra30B, CHH2KEHHUA CTOMMOCTH 6y PUIBHOTO
UHCTPYMEHTA U T.J]. Pa60TOM ceKyuu «PEMOHT
Y BOCCTAHOBJIEHHE CKBA’KHH», OTHON U3 IIATH,
PYKOBOAWJI WIEH PEAAKITMOHHOIO COBETA JKYPHAJIA
«BpeMs KONTIOOMHIA» 3aBEYIOMUI Kadeaport
TioMTHT'Y npodeccop I'Il. 303yms.

OpreoMuUTET KOH(PEPEHIINU UCTIBITBIBAET
OCOOEHHYIO TOPJOCTD OT TOT'O, YTO YAAJIOCh COOPATH
OOJIBIIIOE YHUCJIO MOJIOABIX, TEPCIEKTUBHBIX
YUYEHBIX, KOTOPBIE NPEACTABUIN PE3YJIBTATBI CBOUX
ONBITHO-KOHCTPYKTOPCKHUX M SKCIIEPUMEHTAIBHBIX
PaboT IO CAMBIM AKTYAJIbHBIM IPOOIEMAM
Pa3pabOTKU U AKCIIYATALMH HEPTAHBIX, I'A30BbIX
U I'Aa30KOH/IEHCATHBIX MECTOPOXK/IECHUI, 4 TAKKE
HOY-Xay B 06J1aCTH 6ypEHM S, KAITUTAIBHOI'O
PEMOHTA M SKCILTyaTAIUX HEPTAHBIX U I'A30BbIX
CKBaKMH. PaJ1 pabOT BBINOIHAJICA HEOCPEACTBEHHO
Ha IPEANPUATHAX U OTIIMYAECTCA IIPEJEIBHOM
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IV Scientific and Technical
e Conference “Modern
Technologies of Western

Siberia Fuel and Energy Complex” was held in
Tyumen Technological Park. This event was
organized by the Association of Engineering
Education of TSOGU and Tyumen Section

of the International Society of Petroleum
Engineers SPE and its Student Branch at
TSOGU. The participants were representatives
of both Russia and other FSU countries.

The Conference enjoyed great interest
from major research institutions: Tyumen Oil
Research Center; Institute of Oil and Gas, the
Russian Academy of Sciences; SurgutNIPI-neft;
KogalymNiPineft; BeINIPIneft; Belorusneft;
the leading field-specific universities in Russia,
as well as oil and gas and service companies
such as Rosneft, LUKoil — Western Siberia, TNK-
BP, Schlumberger, Surgutneftegas, Yugson-
Service etc.

The conference was focused on aspects
of heavy crude production enhancement
by drilling multibranch wells, management
of the development process with the help
of "intelligent wells", environmentally safe
disposal of associated petroleum gases, drilling
tools costs reduction etc. The work of the
section Well Workover and Recovery, one of
the five, was supervised by a member of the
Editorial Board of Coiled Tubing Times —
Department Chairman at TSOGU, Professor
G.P. Zozulya.

The Steering Committee of the Conference
takes a special pride in the fact that they
managed to gather a large number of young,
promising scientists who presented results
of their design and experimental work that
touched upon the most pressing problems
of development of 0il, natural gas and gas
condensate fields, as well as know-hows in
the areas of drilling, workover and operation
of oil and gas wells. A number of studies were
carried out onsite, at companies’ facilities and



BOCTPEO6OBAHHOCTBIO. MHOTUE JOKJIAABI MOT'YT
PaccMaTpUBATbCA HA YPOBHE 3AKOHYECHHDIX IJ1AB
aucceprauui. LIseT noagpacraomen HayYHOU
MBICJIH Y1AJIOCh COOPATh B IEPBYIO OYEPE/b
IIOTOMY, YTO CTYAEHTAM, MOJIOABIM CIICLIUATIUCTAM,
ACIIHUPAHTAM, V2KE 3aPEKOMEH/JOBABIINUM CE€Os
BHYTPHU CBOEM KOMIIAHUU WU UCCJIEIOBATEIbCKOM
OPraHU3aI U, ObIA IPEJOCTABIEHA YHUKAJIbHAS
BO3MOKHOCTD IIPUHATD y4aCTHUE B CTOJIb
MPECTUKHOM MEPONPUATUH 6ECILIATHO.

B KOHKypC€E HayYHBIX Pa60T, MPOBEJAEHHOM
B paMKaX KOH(PEPEHII U, IEPBOI'O MECTA B
HOMMHAIUHN «/IHHOBA1IMOHHBII NOIXO/[> ObLIT
yIOCTOEH BBITYCKHUK TIoOMI'HI'Y 2008 roj1a, 4 HbIHE —
umxeHep lImomoeprke Anekcert BOpUCEHKO 32
uccnegosanue «OCHOBbI METOAUKM ONIPELE/ICHU A
OCTATOYHOI IIPOBOAMMOCTH IIPOIITAHTHOMU
YIAKOBKH I1PU IIPOBEAECHNUH PEMOHTA CKBAKHUH
METOAOM I'MIPABINYECKOI'O PA3PhIBA IIACTA>.

B HoMuHany «<HoBU3HAa» NOOGEANII CTYJICHT 2-TO
Kypca TIomI'HI'Y ImuTpuii 'aanoc ¢ paboToi
«AHAJIN3 KPUBBIX BOCCTAHOBJICHUSA JJABJICHUA IIPH
Pa3MUYHBIX (POPMATU3ANUAX IOPOBO-TPEMUHHON
cpenpp. [Teppoe mecTo 1o «I[IpakTHIeCcKOon
3HAYMMOCTU> 3aHAJI ACIIUPAHT, CIIELIUAIUCT
THK-BP Urops KoBanieHKo, faBimmnri «O00CHOBAHHE
IJIOTHOCTU CETKU F'OPHU30HTAIBHBIX

CKBa’KMH HA HE(PTAHBIX MECTOPOXKAECHUAX>.

B «OpUIrvHAIBHOCTU UJIEW» PABHBIX HE ObLIO
CTYIEHTY 3 Kypca AnnbMeTbeBCKOro I'HU

Hamupy HIafixXyTAMHOBY, IPEIIOXKHUBIIEMY
«CpaBHUTEIBHBIN AHAJIN3 METOJIOB PACYETA
JaBJIEHNS HA IIPUEME HACOCA>.

BamissHuTe Ha POTOrpapUIO YHACTHHUKOB:
KPACHBBIE JIMI]A, YMHBIE 171434, ITbITINBBIE B3IJIA/IbL.
C TaKMM MOJIOABIM ITONIOJTHEHUEM HAIIIEH
HEMTEra30BOM MBICJIN HE CTPAITHBI HUKAKHAE
Kpu3ucel!! ©

Anaperi KopoTuyeHko, npeaceaarens TIOMEHCKOM
cexnuu SPE International

are believed to be highly relevant to today’s
challenges of the industry. Many reports can be
viewed as completed chapters of theses. The
Conference managed to attract the most lucid
minds of the rising generation of scientists
because, in the first place, the students, young
professionals, graduate students with a proven
track record within their companies or
research organizations, were provided a unique
opportunity to take part in this prestigious
event for free.

In the competition of scientific papers, held
as part of the conference, the first place in the
category "Innovational Approach" was awarded
to a graduate of TSOGU 2008, and now —

a Schlumberger engineer Aleksey Borisenko, for
a study entitled "Fundamentals of Methodology
for Determining Residual Conductivity of
Proppant Packing after Hydraulic Fracturing".
The winner in the category “Novelty" was a
second-year student at TSOGU Dmitry Galios
with his paper "Analysis of Pressure Recovery
Curves at Different Formalizations of the
Porous-fractured Medium". The first place for
"Practical Significance" was given to a post-
graduate student, TNK-BP specialist, Igor
Kovalenko, who has provided "Justification

for Pattern Arrangement of Horizontal Wells

in Oil Fields." Damir Shaikhutdinov, a third-
year student at Almetyevsk State Oil Institute
had no equal in "Originality of Idea" with

his "Comparative Analysis of Methods for
Calculating Pump Intake Pressure".

Look at the picture of participants: beautiful
faces, intelligent eyes, inquisitive glances. With
this young generation joining our oil and gas
think tank the industry will stand
any crisis! ©®

Andrey Korotchenko, Chairman of Tyumen
Section SPE International
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AHKETA

«BpeMeHH KOJITIOOHHT'A»
Coiled Tubing Times Questionnaire

MBI HOIIPOCHIIH IIPEACTABHUTEICH CEPBHCHBIX KOMIIAHHUH OTBETHUTH
HAa CJIEXYIOUIHE BOIIPOCHI:

Ha xaxux sudax pabom cnevyuanusupyemca Bawa xomnanusi?

Kaxue ocrosrbie onepayuu Bauie npeonpusamue npooount ¢ nOMOULHIO KOJUN0OUH2Z06020
060pyoosaHus?

Kaxoea ux pe3ynomamueHocms (8biCOKAA, CDEOHAA, HU3KAR)?

Kaxue ynurxanoroie oneparun Bam yoasasiocs npou3eooums ¢ NOMOULLIO KOAMIOOUH208bLX YCAHOBOK?
Kax ompa3sunca 3K0H0MUMECKUIL KDUSUC HA CIMOUMOCIU pabon?

Karue 1Ho6ble mexHo02un Bawuia komnanus cooupaemcs 0c6oumns?

O xaxux KomoOUH208bLX MEXHOJI0ZUAX U KOHIPEeMHbLX ONepauusx Bam xomenocs bt 3HaAms 6016ue?
Kaxue mexHonozuu Hegpmezaszosozo cepauca 0y0ym Haubo.iee 80Cipedo6arbl 8 Onuxcariuiem 6yoyuem?

N~

NOWRA D

We have asked representatives of oilfield service companies to answer
the following questions:

What types of operations does your company specialize in?

What are the main types of operations that your company performs with application of coiled tubing
equipment?

How can you describe the efficiency of such operations (high, medium, low)?

What unique coiled tubing operations bhas your company managed to perform?

Inwhat way has the economic crisis affected the cost of operations?

What new technologies is your company going to adopt?

What coiled tubing technologies and specific operations would you like to learn more about?

What technologies of oilfield services will be in the most demand in the nearest future?

N~

NOWR

AH. Xamuoynnum, 2eHepaisHbiil Oupexmop
OO0 Kotinmroobune-Cepeuc»

1. NMpombiBka 32605 ckBaXuHbI, ouncTka HKT ot
achanbTo-CMONNCTO-NapatHOBbLIX OTIOXKEHWUN,
0bpaboTka NpM3aboNHOM 30HbI, N30NALUNOHHbIE
paboThl.

2. PEMOHTHO-M30AUNOHHbIE PaboTbl, CTUMYNALUS
npuToKa. Pe3ynsTaTMBHOCTb CPeaHSS.

3. C nomolwblo cneumranbHo paspaboTaHHOro
pacTBOpPUTENS HaM yAanock BBECTU B 3KCMJTyaTaLmio

CKBaXWHy, be30eCcTBOBaBLUYIO B Te4eHWe ABaLATh NeT. 4.
4. CToumocTb paboT cHu3unacb Ha 20-40%. 5.

5. U3onsaumio BogonpmuToka Ha OCHOBE HOBbIX MaTepUasnos;
npombiBkK, OMN3 ropmnsoHTanbHbIX ckBaXxXuH; NP,

ocBoeHue nocne PI1. 6.

(o)}

. BypeHue konTio6uHrom; I'PI; ocBoeHme nocne PM.

7. PEMOHTHO-M30MSILNOHHbIE pa60TbI; cTnMynaumnga npuToka. 7.

A.N. Kbhamidullin, Managing Director,
OOO Coiled Tubing Service

1. Flushing of bottomhole; removal of asphalt,
resin and paraffin deposits from the tubing;
bottomhole treatment, isolating works.

2.Squeeze jobs; production stimulation.
The efficiency is medium.

3. With the help of a custom designed solvent we
have managed to bring in a well that had been
inactive for 20 years.

The cost of operations has reduced by 20 - 40%.

Water shut-off treatment using new materials;

flushings, bottomhole treatments of horizontal wells;

hydraulic fracturing, well completion after fracturing.

Coiled tubing drilling; hydraulic fracturing, well

completion after fracturing.

Squeeze jobs; production stimulation.

O.B. Anopees, 6e0Yujuil uricerHep-mexHo02
000 dasnpom noosempemormm Operoypz»

1. Ha kanuTanbHOM peMOHTE CKBaXMH KakK C MOMOLLbIO
KonTobuHra (M20), Tak U C UCMONb30BaHNEM
6onbwmnx ctaHkos KREMKO, AIDEKO. i

2. CenekTmBHbIE KUCNOTHbIe 06paboTku (CKO), NCMO, .
0b6paboTkM Npr3aborHOM 30HbI N1acTa KUCIOTHLIMU \
M NEHHbIMU CUCTEMaMU, NTUKBUAALMSA achanbTo-
cMonmcTo-napaduHOBLIX oTNoXeHun B HKT.

3. - 4.
4. CtoumocTb paboT cHu3unack Ha 30-40%. 5.
5. 3akauky uemeHTa yepe3 I'T guametpom 38,1 MMm.

6. bypeHue KonTIOOUHIroM; n3onsALMs BOAOMNPUTOKA. 6
7. Cm.n. 6. 7.

OV. Andreeuv, Chief Process Engineer,
00O Gazprom podzemremont Orenburg

1. Well workover, using both coiled tubing units
(M20) and large tools (KREMKO, AIDEKO).

2. Selective acid treatments, RIH/POOH, acid and
foam treatments of bottomhole formation
zone; removal of asphalt, resin and paraffin
deposits from the tubing.

3.—

The cost of operations has reduced by 30 —40%.

Injection of cement slurry through 1-1/2-in. coiled

tubing.

. Coiled tubing drilling; water shutoff treatment.

See point 6.
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BI Tapar, 3a6. omoesom 000biiu Heghmi
u 2asa CI1 dlonmasckas 2a30nedpmanas
KOMRaHus»

V.G. Taran, Head of Oil & Gas Production
Department, SP Poliavskaya
Oil & Gas Company

1. Since the Company specializes in oil & gas
production, the main types of operations we
perform are drilling of oil and gas wells and
primary oil and gas processing.

1. Nockonbky KOMNaHus HedTerasogobbiBatoLLas,
OCHOBHble BUAbl paboT — bypeHne HePTAHbIX U
ra3’oBbIX CKBaXXMH 1 NepBMYHasn nepepaboTtka
HedTn nrasa.

£

2. C nomolLbto KoNToOMHra Mbl MPOBOAMM OCBOEHME “ 2.With the help of coiled tubing we perform
BHOBb NPOOYpPeHHbIX CKBaXXUH a30TOM U recompletion of wells using a nitrogen unit and
KUCNIOTHbIE 0OpaboTKM. acid treatments.

3. Mbl NpoBenu KUCIOTHY0 00paboTky 15%-11 consHom 3. We have performed treatment of a well with 15%
Kncnotom oobemom 200 m3. solution of hydrochloric acid in the amount of 7063 .

4. Tak KaK 3TV paboTbl Yy HAaC BbIMONHAOTCS 4. Since all operations are performed by foreign
MHOCTPaHHbIMU NOoAPSAYMKAMU, UX CTOUMOCTb BbIpOCia contractors, their cost has increased in connection
NPONOpPLNOHaNbHO Kypcy y.e. with the rise in the U.S. dollar.

5. TmppoctpyriHyio nepdopaumio ¢ nomoulsto I'T. 5. Hydro jetting with coiled tubing.

6. MmppocTpynHas nepdopauuns c nomolbto I'T. 6. Hydro jetting with coiled tubing.

PU. Enuxees, oupexmop gunuaia 6 Axkmay
TOO «Dparx ncem»

1. KanuTanbHbIN PEMOHT CKBaXWH; 06paboTku
Npu3aboMHOM 30HbI N1acTa; PEMOHTHO-
U30JIILMOHHbIe PaboThI.

2. O6paboTkun NPM3aboNHOM 30HbI KUCSIOTHLIMM
coCcTaBaMu, OCBOeHMe (pe3ynbTaTMBHOCTb
BblCOKagn); BbIMbIB MponnaHTa nocsne P,

R.I Yenikeev, Head of Aktau B ranch,
TOO Frac Jet

1. Well workover; bottomhole formation zone
treatments; squeeze jobs.

2. Acid treatments of bottomhole formation zone,
well completion (high efficiency); removal of
proppant after hydraulic fracturing, completion
(high efficiency); horizontal wells surveying with

£

0ocBO€eHMe (pe3ynbTaTUBHOCTb BbICOKas); stand-alone tools

nccnefoBaHUA ropUsoHTaNbHbIX CKBaXWH aBTOHOMHbIMU (high efficiency); flushings, thawing of wells;
nprbopamu (pesynsTaTUBHOCTb BbICOKas); MPOMbIBKMY, radial drilling (low efficiency); squeeze jobs
pacTensieHne CKBaXKuH; paguanbHOe BCKpbITUE nacTa (medium efficiency).

(pe3ynbTaTMBHOCTb HM3Kas); PEMOHTHO-U30MALUNOHHbIE 3 —

paboThbl (pe3ynsTaTUBHOCTL CpeaHss).

4. The cost of operations has reduced by 10-20%.
5. Drilling of horizontal sidetrack wells.

. PacueHku cHusmnmce Ha 10-20%. . . -
6. Coiled tubing drilling.

. BypeHue BTOpbIX CTBONOB C FOPM30HTaNbHBIM OKOHYaHUEM.
. BypeHue konTiob6UHrom.

ouU AW

A.H. Bo2amiko, uricerHep-mexmosioz
BenHHITHnegpms, PYIT [ IO»Benopycredmo»

1. KomnnekcHasi pa3paboTka MeCToOpOXAEHNN
yrneBofopOAoB.

2. JlukBngaumsa achanbto-cMonUCcTo-napaduHOBLIX
OTNOXEHUN, NPOOOK, oYnCcTKa 3a60S.

3. bypeHune Ha T c nomoubio yctaHoBKkM ans KPC.

4. OTpa3suncs Ha NpUbbLINK B CBSI3U C KonebaHnem

RUP PO Belorusneft

. Complex field development.
2. Removal of asphalt, resin and paraffin deposits,
plugs; bottomhole cleaning.
3. Coiled tubing drilling with well workover unit.
4. Economic recession affected the corporate
income due to flactuations of oil prices.

h A.N. Bogatko, Process Engineer, BeINIPIneft,
& 1

h: -
- =]
-

LeHbl bappens HedTU. 5. Underbalanced drilling; radial drilling; section
5. bypeHue Ha genpeccuu; pagnanbHoOe BCKPbITUE MNacTa; milling (cutting a window in casing).
(pe3epoBaHMe Kpenun CKBaXXMHbI C LLEJbio Bbipe3aHus OKHa. 6. Underbalanced drilling; perforation; annular space
6. bypeHue Ha genpeccnu; nepcopaums; paboTsl Mo operations; application of wave technologies;
MeXTPYOHOMY MPOCTPaHCTBY; NPUMEHEHME BONTHOBbIX hydraulic jet perforating.
TexHonorum; FMM. 7. Hydraulic fracturing; underbalanced drilling of
7. TPI; BypeHue Ha Aenpeccum MHOTOCTBOJbHbIX CKBaXMH. multilateral wells.

AH. Acmagves, HauarbHUK CAYHCObL
T'PI1 PYTI 10 «Benopycredmo»

1. TPI; ycTaHOBKa LLleMEHTHbIX MOCTOB; 3aIMBKa
3KCMNyaTaLMOHHbIX KOJIoHH; TN 1 gpyrve paboThbl
no KPC.

AN. Astafyev, Head of Hydraulic Fracturing,
RUP PO Belorusneft

1. Hydraulic fracturing; placing of cement plugs;
casing cementing; hydraulic jet perforating and
other well workover operations.

2. PN; CKP. Pe3ynbTaTMBHOCTbL paboT cpepHas. 2. Hydraulic fracturing; acid fracturing. Efficiency of

3. - the operations is medium.

4. He nameHunace. 3. -

5. TexHONOrMm MHOroo6bEMHBbIX CONIAIHOKNCITOTHBIX 4. The cost of operations hasn’t changed.
rMppopaspbiBoB nNnactoB (06bem oT 600 go 900 m? 5. The technologies of hydrochloric acid fracturing (with
XNAKOCTU pa3pbiBa). the volume of frac fluid between 21200 and 31800 ).

6. TexHonorum I'PII. 6. Hydraulic fracturing technologies.

7. MHoroo6beMHblie CKP. 7. Acid fracturing with high amounts of frac fluid.
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HOBOCTU: I'PIT

THK-BP ripoBeia HCIIBITAHUE
HOBOro meroaa I'PII B
Hu>xHeBapTOBCKOM pErHOHE

OAO «HMKHEBAPTOBCKOE HE(PTETra307]00BIBAIOIICE
OPEAIPUATHE», BXOJsIIEE B CTPYKTYpy THK-BP, ycnientno
IIPOBEJIO UCIIBITAHUSA HOBOI'O METOAA I'MIPOPA3PbIBA IIACTA.
Meponpusarus no I'PIT 66111 TPOBEAEHDI IO TEXHOIOTUN
FiberFrac na ckBasknme 2506 kycra Ne 1 Mao-CHUKTOPCKOTO
MECTOPOXKIACHUS. OXKUJAEMBIA CYyTOYHBIN ICOUT IO 3TOH
CKBAKHHE JIOJIDKECH COCTABUTD 23 TOHHBI HE(PTHU.

IIpu Texnosnoruu FiberFrac B Tpemnuy OHOBPEMEHHO
3aKAYMBACTCA IIPOMITAHT U OPIAHUYECKOE BOJIOKHO, KOTOPOE
HE [MO3BOJIAET IPOMHIIAHTY OBICTPO OCEATD B )KHUJIKOCTH
I'PIT 1 CTOCOGCTBYET €0 PABHOMEPHOMY PACHPEACTICHUIO
10 TpewmmnHe. OPraHuYeCKOE BEIECTBO TAKKE YIYUIIAeT
IIPOBOJUMOCTD TPELMMNHDL U KOHTPOJIHPYET €€ POCT B BBICOTY.

Pesynbrare! paboTh! LIMoM6epKe ObLTH OTMEYEHBI
U B AIIpeJIe HA IIPOMBICIAX HUKHEBAPTOBCKOI'O
HeTEra3on00pIBaIoNIEro npeanpustTust. Ha Kommnabckom
MECTOPOXK/ACHUH Ha KyCTaX Ne 4 v Ne 16 GbUIH yCIIEIITHO
NPOBEJEHDI 1BA CTAHAAPTHBIX ['PIT. CKBaKMHBI 31Ty IIIEHBI
B PaBGOTY, CYMMAPHBIH IEOHT COCTABIAET 68 TOHH B CYTKU
BMECTO IIPEAIIONIATAEMBIX 48 TOHH.

BH u VSFusion
3aBEPUINIH OIICPAITHIO

II0 MUKPOCEMCMHUYIECKOMY
HaOMIoaeHuIo 3a I'PII

Kommanum Baker Hughes u VSFusion (coBmecTHOE
npepnpustue Baker Hughes n CGGVeritas o CKBaXKUHHOMU
CENCMOPA3BEKE) 3ABEPILIN/IN OJUH U3 KPYITHEHIIINX
Ha CETOAHSAIIHNN IEHb IPOEKTOB IO KOHTPOJILHOMY
MHKPOCEUCMHUYECKOMY HAOIOJEHUIO OIEPAIIUH 10O
I'UAPOPA3PLIBY I1aCTa. Oepanus IIPOBOAMIIACD I10 3AKA3Y
Apache Canada Ltd. B 6accerine pexu XopH Pusep Ha cesepo-
3amazie Kanazpl B pamkax onepanuu Ha NPOTKEHUNU
6onee 30 AHEN CPA3Y B ABYX KOHTPOJIBHBIX CKBAKUHAX
MIPUMEHSIIMCD CBSI3KH CECMOIIPUEMHUKOB KOMIIAaHUM Baker
Hughes. MUKpOCENCMUYECKAA AKTUBHOCTDb U3MEPAJIACH B 13
CKBA’KMHAX, IPHUMBIKAIOIUX K KOHTPOJIbHBIM. B 11€710M ObLIH
IIPOBEAEHBI U3MEPEHUSA B 75 TOUKAX nposegenus I'PIT

IIpu OCYHMIECTBAEHNH ONEPALTUU CHIELTUATINUCTBI TPUOET AN
K Pa3/IMYHBIM BAPHUAHTAM KOH(PUT'YPALTUHU UCCIENOBAHNUN
KA4K Hd TOPU30HTAJIBHBIX, TAK X HA KDYTOHAKJIOHHBIX
Y4aCTKAX KOHTPOJIBHBIX CKBA’KWH, YTOOBI ONTUMU3UPOBATD
Busyanuzanuio I'PIT. Onepanys oCymecTB/sanach 24 yaca
B CyTKH, 4 6itarozapst rexHosoruaMm VSFusion JaHHbIC B
PEXMME PEAIBHOI'O BDEMEHM IIOCTYIIAIN KAK CIIELIMAINCTAM
Apache, HAXOAAIUMCA HENOCPEACTBEHHO HA IIPOMBICIIE,

TAK M B F'OJIOBHBIE O(PUCHI KOMIIAaHUM B Kairapu u XbpIOCTOHE.
MOHUTOPUHI' U AHAIN3 MUKPOCEUCMHUYECKHX JAHHBIX BO
BPEMSA OCYIIECTBIEHUA BHYTPUCKBAKUHHBIX OIIEPALITUIA
JaeT BO3MOXHOCTb OIITUMHU3UPOBATH I1porecc I'PITyrem

MN3MCHCHMUMA SZIHIIEIHI/IpOBaHHOfl ITANHON O4YCPCAHOCTHU 3AKAYCK

JKUJIKOCTH HETIOCPEICTBEHHO I10 XO/1y OIEPATTHU.
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TNK-BP Tests New
Hydrofrac Technique in
Nizhnevartovsk Region

Nizhnevartovsk Oil and Gas Production
Enterprise (a subsidiary of TNK-BP) has
successfully tested a new reservoir fracturing
technique known as FiberFrac in Well 2506 at
Pad No.1 at the Malo-Siktorskoe field. The well
is expected to have a daily flow-rate of

23 tonnes of oil.

The FiberFrac technique involves injecting
proppant and organic fibre into the fracture
simultaneously, which stops the proppant from
settling quickly into the hydrofrac liquid and
helps to spread it evenly along the fracture. The
organic material also improves the fracture’s
conductivity and controls its height growth.

Schlumberger also produced results in April
at other fields operated by the Nizhnevartovsk
Oil and Gas Production Enterprise, with two
successful standard hydrofrac operations at Pads
Nos.4 and 5 at the Koshilskoe field. The wells are
now back on stream, with a combined flow-rate
of 68 tonnes per day instead of the anticipated 48
tonnes.

Baker Hughes, VSFusion
Complete Microseismic
Fracture Monitoring Survey

Baker Hughes and VSFusion, a borehole
seismic processing joint venture between Baker
Hughes and CGGVeritas, recently completed
one of the largest microseismic hydraulic
fracture monitoring surveys ever undertaken.
The survey for Apache Canada Ltd. in the Horn
River Basin of northwest Canada deployed Baker
Hughes' geophone strings simultaneously in two
observation wells for over 30 days. Microseismic
events were recorded for hydraulic stimulations in
13 wellbores adjacent to the observation wells. In
all, over 75 separate hydraulic stimulations were
recorded.

The project used a variety of deployment
geometries in both the horizontal and near-
vertical sections of the observation wells to
optimize hydraulic fracture imaging in the
reservoir. Operations were conducted 24 hours
a day and VSFusion provided real-time display
of recorded microseismic events, both on the
wellsite and in Apache's offices in Calgary and
Houston. Monitoring and analysis of microseismic
information during operations provides the
ability to optimize the hydraulic stimulation
process by modifying the fracture stage design
while pumping into the formation.



Komnanus Apache ucrosb30oBaa NOaIy4aeMble B
peXUME PEAIbBHOIO BPEMEHH JJAHHBIE JIJIS TOT'O, YTOOBI
3KCIEPUMEHTUPOBATD HAJ| TEM, KAK PA3JIMYHBIE CLIEHAPUU
onepanuu no nepoprupoOBAHUIO BIIUAIOT HA XAPAKTEP
PaCpOCTPAHEHUS TPEMIUH, U TEM CAMBIM BHOCUTD
COOTBETCTBYIOIINE KOPPEKTUBDLI B I1aH ['PIT. B oqun
MOMEHT, BO BpEMS OIIEPALINU, COOPAHHBIE JAHHBIE TOKA3AJIN
OTCYTCTBHE PACTYIIEH MUKPOCEHCMHUYECKON AKTUBHOCTH,
EPEAB TAKUM OOPA30M CUTHAJI Apache IEPENTH C 3aKAYKU
MPOMIIAHTA K IPOMBIBKE CKBAXKUHBL, YTOOBI U30€KATh
BEPOATHOTO 3aIIECOYUBAHUSA TPEIIUH, IUKBUJALIHSA KOTOPOT'O
SABJAETCA JOPOTOCTOAIEN ONIEPAITHEN.

Pon Jlapcon, crapuut reopusuk Apache Canada, cenan
CJIETYIONIEE 3a5IBJICHUE: «/[AHHDBIE, TOJTYYEHHBIE B PE3Y/ILTATE
nposeneHHoro Baker Hughes MUKPOCECMUYECKOTO
UCCIENOBAHUS, UMEIOT OOJIBIIOE 3HAYEHHNE /I YCIIEIMTHOCTH
paboTkl B 6accerine XopH Pusep. iMest BO3MOKHOCTD OIIEHUTh
3(pPeKTUBHOCTD HAEN TPpOrpaMmsel I'PIT Kak B pesxmme
PEATBHOIO BPEMEHH, TAK U HA ITOCJIETPOEKTHOM 3TATIE, MBI
MOKEM OIITUMM3HUPOBATH PACHIOIOKEHHUE TOPU3OHTATBHBIX
CKBA’KMH HA OYAYIIUX OYPOBBIX IUIOMAJIKAX, YTO MOXKET
MPUHECTU B KPATKOCPOYHON MEPCIEKTHUBE CHUKEHUE
3aTPAT, IPUYEM HIKOHOMUS B IEHEKHOM UCYHUCIIEHUH MOXKET
C JIETKOCTBIO KOMIIEHCUPOBATD T€ (PUHAHCHL, KOTOPHIE
BKJIA/IBIBAIOTCS B IIOJTYYEHUE MUKPOCENCMUYECKUX JTAHHBIX>.

«HaM mpusATHO OCO3HABATD, YTO JAHHOE
MMKPOCENCMUYECKOE UCCIEAOBAHNE TPUHECIO KOMITAHUH
Apache OTInYHbIE PE3yJIbTAThI, — 3451BJsCT Maiik [19BUC,
npesuieHT Baker Hughes B Kanaze. — Mbl cauTaeMm, 4To 314
TEXHOJIOTUSA ABIAETCA OCHOBHOH B HAIIIEM OBICTPOPACTYIIEM
HOPTQOIHO YCIYT IO HOBBIIIEHUIO HeTeoTAaYN. [J0OaBUB
B CITMCOK IPEJIOCTABIIAEMBIX YCIIYT, KOTOPBIXA YKE BKIIOYAET
OOJIBIION JUAIA30H YCJIYT 110 OYPEHUIO U 3AKAHYUBAHUIO,
HATHETATEIbHYIO 34KA4YKY PACTBOPA, MBI CMOYKEM €II1e
YBEPEHHEE PA3BUBATD B3AUMOJACHCTBHE C HAITMMHU
34KA34YMKAMU, PA3PA0ATHIBAS ISl HUX CAMBINA HIUPOKUH DSy
TEXHUYECKUX PENICHUI>.

YBeIMYEeHHE ILTACTOBOI'O KOHTAKTA
HA MECTOPOKIACHHUAX CJIAHIIEBOI'O
ra3sa

Korpa nmeenis fej10 € KOJUIEKTOPAMU CJIAHLIEBOI'O I'a34, YCIIEX
BO MHOI'OM 34BHCHUT OT TOI'O, YAACTCA JIL MAKCUMHU3UPOBATD
TJIONIA/1b KOHTAKTA IJIACTA CO CKBAXKUHOM. [Ipu paboTe B 3TOM
HAIPaBICHUU HEPTETOOBIBAIONTUE KOMITAHUU B OCHOBHOM
TOJIATAIOTCA HA TOPU3OHTAJIbHBIE CKBAKUHBI U [IPOBEJCHUE
I'PIT. JIo cuX TTOP NTOCIEIHUE JOCTUKEHUS B OOJIACTU
ITUX TEXHOJOTHUHU IBJISIJINCh OCHOBON SKOHOMHYCCKOM
SKU3HECTIOCOOHOCTHU PA3PAOOTOK TAKUX MECTOPOK/ICHUH.

Ayt ®epaexup, NPEe3UICHT I'PYIIIbI KOHTPOJISA HAJY
MIPOU3BO/IUTEIBHOCTBIO IIJIACTOB KOMITAHNUH «I1LITIOMOEpIKE»,
OJIHAKO, OTMETHJL, YTO B IAHHOM C(Pepe CYIMECTBYET
BO3MOKHOCTbD JIJISI 3HAYUTEIIbHBIX YIYUIIICHUH.
«HacTOAMMUM UCHBITAHHUEM /111 HAC B HACTOSIIEE BPEM S
SIBJISIETCS TIPOJOKEHUE PA3PAOOTOK C 1IE/IBIO TAJIbHEUIIIETO

YBCINYCHUMA IIJIOMATHN TIJTACTOBOI'O KOHTAKTA CO CKBA’KMHAMU }

NEWS: fracturing

Apache used the real-time data to experiment
with how different perforation patterns impacted
fracture propagation and to then make real-time
changes in the fracture program as a result. At one
point, the data showed an absence of growing
microseismic activity, alerting Apache to switch
from pumping proppant to flushing the well with
water to avoid a potentially costly sanding-off of
the fractures.

"The data collected from Baker Hughes'
microseismic survey are important to Apache's
success in the Horn River Basin," says Ron Larson,
senior staff geophysicist with Apache Canada.
"The ability to evaluate the effectiveness of our
hydraulic fracture program, both real-time
and post-project, affords us the opportunity to
optimize the spacing of the horizontal wells on
future drilling pads, with potential near-term
cost savings that may exceed the cost of the
microseismic data," he notes.

"We are pleased that this microseismic
survey yielded excellent results for Apache,"
says Mike Davis, president of Baker Hughes in
Canada. "We believe microseismic monitoring
is a key technology in our growing production
enhancement portfolio. The addition of pressure
pumping to our wide range of drilling and
completion services will further enhance our
ability to partner with our customers to create
wider solutions on these critical projects.”

Increase Reservoir Contact
in Shales

In shale reservoirs, success depends on
maximizing the amount of reservoir rock in
contact with the well. Towards that end, operators
rely heavily on horizontal wells and hydraulic
fracturing. And while recent advances in these
technologies have been key to the economic
viability of these developments, said Doug
Pferdehirt, Schlumberger reservoir production
group president, there is considerable room for
improvement.

"The challenge now is to continue to make step
changes in our ability to contact larger volumes
of the reservoir, to further increase reservoir
contact in the most cost effective, efficient, and
environmentally responsible manner possible,"
Pferdehirt told attendees at a recent Discovering
Unconventional Gas conference.

The need to continually hone the industry's
ability to exploit shales is driven by the fact that
each shale reservoir is unique, with its own set of
challenges. That means moving operations from
one shale reservoir to another by simply repeating
what worked in the past is not an option.
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HOBOCTU: I'PIT

SKOHOMHUYECKH BBITOJIHBIMU, 3(PHEKTUBHBIMU 1 9KOJIOTUUECKU
6€30MMaCHBIMU METOJJAMU», — CKa3aJ1 PepAEXUp YUaCTHUKAM
HEABHEN KOH(MEPEHITUN 1O OOHAPYKEHHUIO HETPAJUIITMOHHBIX
UCTOYHUKOB I'a34.
Heob6XoAMMOCTb TOCTOSTHHO YIIYYIIATh TEXHOJIOTUIO
Pa3paboOTKH MECTOPOXK/CHU CIAHIICBOI'O I'd34 BbI3BAHA
TEM (PAKTOM, YTO KAXK/IOE TAKOE MECTOPOKACHHE
YHUKAJIbHO U UMEET CBOI HAO60P IPOOIEM. DTO O3HAYACT,
4TO y HE(PTEAOOBIBAIONINX KOMITAHUI HET BO3MOKHOCTU
HEPEXOANUTD OT OJJHOI'O MECTOPOKACHUS K IPYTOMY, IIPOCTO
THOBTOPSISL TY METO/IMKY, KOTOPAsi pabOTas1a PAHBIIIE.
Hanpumep, Ha MECTOPOXKAECHUHU CIAHIIEBOTO raza Marcellus
U3MEHCHUE COJICPKAHUS ITIMHBI B IIJIACTE CO3/IACT IPOOIEMBI
C YCTAaHOBKOI M COXPAHEHHEM €I'O IPOHHUIAEMOCTU. CUUTAIOT,
4TO 3TO NPOOIEMA CBSI3aHA C UBMEHEHUEM B MECTHBIX
HANPSDKEHUAX I1ACTA. MecTopoxaeHue Marcellus Takske
SIBJISIETCS BECbMA PA3HOOOPA3HBIM B IIJIAHE €CTECTBEHHO
TPENUHOBATOCTH, COPOCOOOPA3ZOBAHMS, IIJIACTOBBIX JIABJICHUN
M CBOMCTB NOPOABL Bce 3T HEONPEENEHHOCTH, 4 TAKXKE
OCOOBIE TPOOIIEMBI C YIIPABIEHUEM BOJHBIMU ITIOTOKAMH,
TpeOOBAHUS K Oy PEHMIO, MECTOIIOJIOKCHUE CKBAKHbBI U
nposejicHue onepanuii no I'PIT ABISIOTCS OCOOECHHBIMU JIJIS
CJIAHLIEBOT'O MECTOPOXK/IeHUs1 Marcellus.

OTBETOM HA CJIOKHOCTb ¥ HEOIHOPOAHOCTD 3TOI'O In the Marcellus shale, for example, clay content
MECTOPOXKIECHUA ABJIACTCA JIydIIee OIIPEJE/ICHUE IAPAMETPOB variability poses a challenge to establishing and
1aCTa U 3P@EKTUBHOCTD TPOBEACHNA Orepanuit. MHaycTpus retaining conductivity and has been related to
MHOT'O CJIEJIAJIA JIJI1 TOT'O, YTOOBI YIIYYIIUTh IOHUMAHHE changes in local stresses. The Marcellus also
€CTECTBEHHOU TPEIMHOBATOCTH HA OCHOBE aHAJIM34 exhibits variability in natural fractures, faulting,
KEPHA M KAPOTAKHBIX IUATPAMM, 4 TAKIKE PACIIPEIECICHUSL reservoir pressures, and rock properties. All these
HANPSDKCHUH Ha OCHOBE IUATPAMM AKYCTHUYECKOI'O KAPOTAXKA. uncertainties, as well as special water management
Jlydiiee MIOHUMAaHUE PACIIPOCTPAHEHUS U CTPYKTYPBI issues, demand drilling, well location, and fracturing
TUPOPA3PHIBA I1JIACTA HA MECTOPOXK/ICHUSIX CIAHIIEBOI'O I'a3a operations are specific to the Marcellus shale.

OBLJIO TAKIKE IOJYYEHO C IIOMOIIBIO MUKPOCEHCMUYECKOTO The answer to this shale complexity and
MOHUTOPUHIA. POTOpHBIE YIIPABIAEMbIE CUCTEMBI U heterogeneity is better reservoir characterization
aANIapaTHOE OOECTICYeHUE /IJISI MHOTO3TAITHOTO 3aKAaHYNBAHU and operating efficiency. Towards that end,
CKB2)KHH CYIIECTBEHHO YBEINYNIN 3(PPEKTUBHOCTD Oy PEHU S the industry has done much to improve its

u onepariyii mo I'PIT. understanding of natural fractures from core

Ilo cnoBam Pepaexnpa, peaTbHbBIN AT K TEXHOIOTHUAIM analysis and image logs, and distributed stresses
YBEJIMUEHUS TUTACTOBOTO KOHTAKTA CO CKBA’KMHOI from sonic logs. It has also gained greater
MOYKHO OYZIET CAICTIATH IIPU IIOMOIIN MHTETPAITIH understanding of the growth and structure of
BBINIEIIEPEYNCTICHHBIX TEXHOJIOTUI C IPYTUMH KITIOYEBBIMU hydraulic fractures in shales using microseismic
METOJIAMHU PA3PAOOTKH MECTOPOXKIAECHUI. monitoring. Rotary steerable systems and multistage

«Takast MHTErparivs MOIJIa Obl BKJIIOYATH B C€OsI TAHHBIC completion hardware have added significant
AKYCTHUYECKOTO KAPOTAKA, NCCIIETOBAHMU S CBOMCTB ITOPO/IBI efficiencies to drilling and fracturing,

U TJTACTOBBIX JIABJICHU M, TTO3BOJISIONTNX I'COMEXAHUYCCKU The real step change in increasing reservoir
OIPE/IEIUTD PACIIONIOKEHUE CKBAKUHBI, YIOOHOE C TOYKHU contact with the well will come, Pferdehirt said,
3peHusA 3PPHEKTUBHOCTU BYPEHUS U YCTOHYUBOCTH», — through the integration of these and other key
no6asui Pepaexup. «MITHTErpays MUKPOCEHCMITYECKUX technologies and processes.

JIAHHBIX C JAHHBIMU KAPOTAKHBIX IUAIPAMM, AKYCTUYECKUX "This integration could include sonic data, rock
HUCCJICIOBAHUN U TAKUX CEMCMUYECKUX XAPAKTEPUCTUK, KAK properties, and reservoir pressure to determine
KPHUBH3HA 1 €CTECTBEHHAS TPEMUHOBATOCTD, TAKKE MOKET geomechanically how to place the well for improved
CIIOCOOCTBOBATD B UCCIEAOBAHUAX Pa3BuThsi I'PIT». drilling efficiency and well stability;" he said. "Or

TToMCK BO3MOKHOCTEM OITTUMU3AIIHUH TIJIOIIA TN T1JIACTA, it could be the evaluation of fracture growth and
HAXOJSIIEIOCS B KOHTAKTE C KAXKJOM U3 CKBAXKUH, YIIY4YIIACTCS complexity through the integration of microseismic
34 CYET METO/IOB ONITUMAIBHOTO PA3MEICHUS CKBAKUHBI 1 data with image logs, sonic data, and seismic
CO3/JaHUS UCKYCCTBEHHOM TPEITHHOBATOCTH, TPEOYIOMTNX attributes like curvature and the natural fracture
MIPOBE/ICHUS U3BMEPEHUI M KOHTPOJIS B PEKHUME PEATTBHOTO network."
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BpeMeHU, NOABITOXKUI Pepaexup. OgHAKO HE CYLIECTBYET
METOJOB, HOAXOASANIIUX JJI51 Pa3PA0OTKH BCEX MECTOPOK/ICHUI
CJIAHLIEBOI'O I'd32, IIOTOMY YTO MEX/Yy HUMU CYyIECTBYIOT
3HAYUTEJIbHBIE PA3IUYNS, U TAKUX KOJIJIEKTOPOB OYEHb MHOI'O.
«B 3TOI CBA3U 51 YOEXKIEH, YTO ECTb MACCA BO3MOKHOCTEN
JULS TAIBHEUIINX Pa3paboTOK B cpepe 3(PPEKTUBHOCTH
U 3KOHOMHYHOCTH HCIIOIb30BAHUA MECTOPOXKACHUN
CJIAHLIEBOI'O I'a34d, — CKa3aJ1 OH. — [JOCKOJIbKY MBI
MPOJOJIKAEM IIOHUMATD CJIOKHOCTD M HEOLHOPOAHOCTD
IUIACTOB, COCTOSIIIUX U3 INIMHUCTBIX CJIAHIIEB, Mbl BUJJUM
HEOOXOAMMOCTD PACIIUPEHUS METOJJOB OITUCAHUSA
Y ONITUMHU3AIUU TAKUX IIJIACTOB. Pa3padoTKa TAKUX
MECTOPOXKACHUN, NEPBOHAYATIBHO OOYCIIOBIEHHA JTHIIIb
YMEHBIIEHHUEM CTOUMOCTH JIOOBIYY, TENEPH CTAHOBUTCS OYE€HD
CJIOKHOM B TEXHOJIOI'MYECKOM TTaHe. CIIEyIONUM IIAIrOM
OYAET 3HAYUTEIBHOE YBEJTMUYEHUE TEXHOJIOIMYECKOTO YPOBHS
Pa3pabOTOK U YCHJIEHUE MTPOLIECCA UHTETPALIUH, YTO IPHUBEAET
B UTOI'€ K YCTOMYUBON UHAYCTPUAIN3ALINI>.

I'PII - KaMeHb IIPETKHOBEHH A
B caenke ExxonMobil u XTO

OJHO U3 HEJABHUX CIYIIAHUHA AMEPUKAHCKOI'O KOHI'PDECCA,
KOTOPOE U3HAYAJIBHO CO3BIBAJIACD JIJISI OOCYKIECHHU A
HOCJIEACTBUH JJI1 SBHEPI€TUYECKOI'O PBIHKA CTPAHDL
OPEAIONIATAEMOTO KPYITHOTI'O CIUSHUS, OOEPHYIOCh
IUIOIIAIKOM /171 1€6ATOB IO BOIIPOCY (PEAEPATBHOIO
PEryJIMPOBAHUA TEXHOJIOI'MU T'UAPABIMYECKOI'O PA3PhIBA.

IIpeacenaresnb NOAKOMUTETA 110 BOIIPOCAM 3HEPIUU
M OKPy-KaIoIen cpeabl Komutera SHEPTETUKA U
TOPI'OBIU ITAIAThl Ipeacrasuresiert CIIA Dasapa Mapku
CO3BAJI IEJIETATOB C LIEJIbIO U3YYUTDb IIOCIEACTBUA )11
SHEPreTUYECKOI'O PhIHKA CTPAHDL, K KOTOPbIM MOKET
OPUBECTHU IIPEANONATAEMAd CAENKA O noromennn XTO
Energy Corp. kommnanuer ExxonMobil Corp., orieHuBaemast
B 41 muipa nonnapos CHIA. «DTO CIUAHUE IPEABENTAET
CYLIECTBEHHOE U JOAT'OCPOYHOE U3MEHEHUE KOH'BIOHKTYPbI
SHEPreTUYECKOI'O PhIHKA CTPAHDL, IIO9TOMY OHO 34C/IyKUBAET
HAILIETO IIPHUCTAIBHOIO BHUMAHMA», — 3aABUJI MADKU B CBOEM
BCTYIUTEIBHOM CJIOBE.

O6Cy)XIEHUE CTPEMHUTENBHO MEPEILIO B MTHOE PYCIIO.
KoHrpeccMeHb! MPUHATNCH 34 O0CYKACHUE TEXHOJIOI U
TUAPABINYECKOI'O PA3PBIBA, TAK KAK IIPEAIIOIArdeMas CAEIIKA,
TOYHEE, COVIALIECHUE OAPA3YMEBAET IIOJIOKEHUE O €r0
NPEKPALLIEHNH, B CJIy4Ya€ €CJIM KOHI'PECC YTBEPAUT IIPOEKThI
3aKOHOB, CITOCOOHBIX IPEBPATUTD ['PIT B Upe3BBIYAITHO
JIOPOTrOCTOAINYIO M 9KOHOMUYECKU HEPEHTAOEIBHYIO
TEXHOJIOTUIO.

<Y arort crpansbl (CIIA) 0co60€ TPUCTPACTHE K
MPOLECCAM PETYIUPOBAHUA. A MBI OOA3dHBI 3AIUTHUTD
CBOUX aKIIMOHEPOB», — 3451BWJI Pekc B. Tuinepcon, 171aBHBIA
UCHOJHUTEIBHBIHN JUPEKTOP KOMITaHNH ExxonMobil.

Bo6 P. CUMIICOH, OCHOBATEIb U IIPEJICE/ATENb COBETA
JupekTopos XTO, 3as1BUIL: «AHAITU3UPYS ITYTH JIAJIbHENIIETO
Pa3BUTHA, MBI IPUIIIM K OCO3HAHUIO TOT'O, YTO HAM
HEOOXOAMMO B3AThCA 34 TO, YTO YIKE JJOCTUTHYTO, U BO3BECTH
39TO HA HOBBIM yPOBEHD. MBI IOHAIN, YTO OTKPBITHIE IIEPE],

NEWS: fracturing

The quest to optimize the volume of reservoir
rock in contact with each well, Pferdehirt
concluded, benefits greatly from optimized well
and fracture placement that require real-time
measurement and real-time control. However,
he added, there is no "one size fits all" solution to
developing shale gas reservoirs because there are
significant differences between basins and a high
degree of variability within each reservoir.

"For tomorrow, therefore, I am convinced
that many opportunities exist for additional
step changes in the efficiency and economics of
shale developments," he said. "As we continue to
understand the complexity and heterogeneity
of the shales more deeply, we see the need
for increasing focus on characterization and
optimization. What has primarily been a cost-
driven exercise is now becoming much more
technology-intensive. The next step will be
increasingly higher degrees of technology and
process integration that will lead to robust,
results-driven industrialization."

Hydraulic fracing dominates
ExxonMobil-XTO merger
hearing

A congressional hearing that ostensibly was
supposed to consider a proposed merger’s market
impacts quickly became a forum for debating
whether to federally regulate hydraulic fracturing.

Chairman Edward J. Markey convened
the Jan. 20 hearing of the House Energy and
Commerce Committee’s Energy and Environment
Subcommittee to examine energy market impacts
of ExxonMobil Corp.’s proposed $41 billion
purchase of XTO Energy Corp. “This merger
heralds a fundamental long-term shift in US
energy markets, and one that deserves our close
attention,” he said in his opening statement.

The discussion quickly turned to hydraulic
fracing because the proposed combination’s
agreement includes a termination provision if
Congress enacts legislation making hydraulic
fracing too costly and uneconomic.

“This country [USA] has a propensity to
regulate. We need to protect our shareholders,”
ExxonMobil Chief Executive Officer Rex W.
Tillerson said.

Bob R. Simpson, XTO chairman and founder
said: “In reviewing our future path, we realized
that we needed to look at options to take what
we have achieved and bring it to a new level.

We recognized that the opportunities before us
could best reach their potential if we could find
an organization that could bring additional scale,
technology, and financial capacity to the work we }
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HAMH BO3MOXKHOCTU MOTI'YT ObITh PEAIM30BAHBI HAUOOJIEE
YCIIEHMTHBIM OOPA30M, €CJIM MBI CYMEEM HANTHU OPraHU3AIIHIO,
CHOCOOHYIO IPUBHECTHU B HAITY PAOOTY AOMOTHUTEIBHBIE
TEXHOJIOTMYECKUE U (DUHAHCOBBIE PECYPCHL TaKko!
OPraHU3AIMEH JJ19 HAC cTan1a ExxonMobil».

MapKH YKa3bIBAE€T HA TO, YTO MPEAIONATAEMOE CIUAHUE
HECET 34 COOOU MONOKUTENBHBIE TEH/ICHITUY, TOTYEPKUBAS,
4TO OYEPETHAA MEKYHAPOAHAS HEPTAHAS KOMITAHUA UILET
BO3MOKHOCTb UHBECTUPOBATH B PA3BUTHE HETPAJUIITMOHHBIX
SHEPreTUYeCKux pecypcosn CIIIA. OnHAKO OH TAKKE OTMETHII,
4TO KOHI'PECCY HEOOXOIUMA YBEPEHHOCTD B TOM, UTO TAKUE
PECYPCHI Pa3BUBAIOTCA C IPUMEHEHHUEM OE30ITACHBIX
TEXHOJIOTUN. IMEHHO IO3TOMY KOHI'PECC OOPATUIICS K
AMEPUKAHCKOMY aT€HTCTBY IO 3AMUTE OKPYKAIOMIEN CPENBI C
POCHOON UCCIEOBATD JAHHBIC O TEXHOMOruu ['PIT.

I1o MHEHUIO pECTTYOIMKAHIIEB, YWIEHOB OJJKOMUTETA,
TEXHOJIOTUA ABIAETCA 6€30MaCHON. J[IIMPOKO U3BECTHO, UTO
ra3 OyJIET UIpaTh BCe 60JIEE ONPEAETAIONIYIO POJIb B MUPE,
PECYPCHI YIS KOTOPOI'O OTPAHHUYEHBL, — OTMETHII Ppey
ADTOH. — Ycnex 110601 MTHUITUATHBBI B IIOJIUTUKE KOHTPOJIS
U3MEHEHMA KJIMMATA (PAKTUYECKH BCET/A 3aBUCHUT OT I'a3a
KaK HICTOYHHKA S9HEPTUU. XOTS HEKOTOPBIE KOHI'PECCMEHBI
BCE 7K€ MBITAIOTCS BHEJPUTD 3AKOHOIIPOEKTHI, KOTOPBIE
MOYTH MOJTHOCTBIO JIMIIUIN ObI TOTPEOUTENEN — PASOBBIX
AMEPUKAHIIEB — I'a3a>.

HeKoTopble IEMOKPATHI YKA3bIBAIOT HA TO, YTO IIPH
TEXHOJIOTUU THAPOPA3PHIBA IPUMEHAIOTCA TOKCUYHbBIE
BELIECTBA, CIOCOOHBIE BbI3BATH CEPbE3HBIE IIPOOIIEMBL B CJIy4Yd€
TNONATAHNUA B UICTOYHUKU MUTHEBOU BOALL Yen [Taptnn
pecnyonrkanies Jariana JleskeT, KoTopasi HE SIBJISICTCS
YYACTHUKOM JIAHHOT'O INTOJKOMHUTETA, TAKIKE IPUHAJIA YIACTUE
B OOCyk/IcHUHU. E€ yuyacTre OOBSICHSETCS TEM, YTO UMEHHO OHA
BHECJIA [IPOEKT 3aKOHA O (Ppe/iepaibHOM peryanposaHuu ['PITB
PaMKaX 32KOHA O O€30MACHOCTH MU THEBOU BOJBL.

<1 asarocs croponHukoM I'PIT. Mort 3aKOHOIIPOEKT
HE CTABUT LIEJIBIO CJIENIATH TEXHOJIOIUIO HE3AKOHHOM NN
He1e/1eCO00pPa3HON. OH IPUBBIBACT K PACKPBITHIO JAHHBIX
O cocrase xuaxocren 1uia 'PIT u ogHOBpEMEHHO 3a1UTe
MH(OPMALINH, SABJISIOMIENC COOCTBEHHOCTBIO KOMITAHU»,

Munuctp sHepreruxu CIIA CruseH Yy 325811, UTO HE
HACTPOEH OJIAIOCKJIOHHO B OTHOIIEHWY 3a11peTa Ha ['PIT,
OOIIETIPHUHSATYIO HBIHE TEXHOJIOIUIO IIPH Oy PEHHH, K KOTOPOU
npuberaer XTO Energy u ipyrue razofo0blBaION e KOMIIAHUNU
IIPH JJOOBIYE U3 CIAHIEBBIX IIOPOJ, CTABIINX B ITOCJIE/THEE
BpEMS KPYIHEHUIITUM UCTOYHUKOM IIPUPOJIHOIO I'a34.

KpuTHuKy 1pofo/LKaoT yIBEPXKAATh, YTO TEXHOIOI U
CIIOCOOHA BBI3BATH 3AIPSI3HEHM S, OCOOEHHO 3TO KACAETCS
ITUTHEBOU BOJbL OTPAC/Ib IPOJOJIKAET OIIPOBEPIaATh
OOBHUHECHMUSL.

1 CYNTAIO, YTO TEXHOJIOT' U I'U/IPABINYECKOTO Pa3PhIBA
ABJIAETCA HAJIEXKHOM, 4 ATEHTCTBO 110 3AIHUTE OKPYKAIOIIEH
CPEAbI M IIPOYUE CTPYKTYPLI OYAYT CTPEMUTLCA K TOMY, YTOODI
06€ECIEUUTD 3TY HAJICKHOCTD U OE30I1ACHOCTD, — 3a51BUJI Uy. —
Eciiu ra3d MOXXHO JIOOBIBATH METO/IOM, HE HAHOCSIIUM yIIepo

OKPYZKAIOLIEH CPeJIE, TO KAKOW CMBICII 3AIIPEIATD 3TOT METO?>.

Cornamenue o cnusgsHun XTO ¢ ExxonMobil copepxut
MIOJIOKEHMS, COIVIACHO KOTOPBIM OCJIE/IHSIs BIIPABE
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have been doing. We found that organization in
ExxonMobil.”

Markey suggested that the proposed merger has
positive aspects, including the signal that another
multinational oil company is willing to invest in
developing unconventional US gas resources. But
he also said that Congress wants to make certain
those resources are developed safely, which is why
it asked the US Environmental Protection Agency
to study hydraulic fracing’s operating record.

Republicans on the subcommittee said the
technology is safe. “It is well known that gas will
play a more prominent role in a carbon-restrained
world,” said Fred Upton. “In fact, the success
of any climate-change policy will need to rely
heavily on gas. Yet some members of Congress are
seeking policies that would take a majority of our
domestic gas off the table.”

Several Democrats said the process uses toxic
substances that would create serious problems
if they entered drinking water supplies. Rep.
Diana DeGette, who is not 2 member of this
subcommittee, was allowed to participate because
she introduced a bill 1ast year to federally regulate
hydraulic fracing under the Safe Drinking Water
Act.

“I support hydraulic fracturing,” she said. “My
bill would not make it illegal or impractical. It
simply would require disclosure of ingredients
in an emergency situation while protecting
proprietary information.”

U.S. Energy Secretary Steven Chu said he would
not favor a ban on "fracking," a now-common
drilling method that XTO Energy (XTO) and
other natural-gas companies use to produce
gas from hard shale-rock formations that have
recently become a major source of natural gas.

Critics contend the practice can cause pollution,
especially in drinking water. The industry rejects
that charge.

"I think it fracking can be done responsibly, and
the Environmental Protection Agency and other
agencies will be looking to ensure it's done safely
and responsibly," Chu said. "If natural gas can be
extracted in an environmentally safe way, then
why would you want to ban it?"

ExxonMobil's merger agreement with XTO
contains language allowing Exxon to terminate
the 831 billion deal if lawmakers make fracking
illegal or "commercially impracticable."

Congressmen query oil
service firms about fracing
fluid contents

US House Energy and Commerce Committee
Chairman Henry A. Waxman (D-Calif)) and



NPEKPATUTD IEVCTBUE CAEIKHU B 31 MIIP/] JOJJIAPOB,
B CJIy4ae €C/IU 3aKOHOAaTe/ M 1TocTasaT ['PI1 BHe
3aKOHA MJIU CAEJIAIOT TEXHOJIOIUIO «<KOMMEPUYECKHU
HEPEHTAOETBHO.

KoHIrpecCMEeHBI BBIACHAIOT

Y He(PTAHBIX CEPBHCHBIX
KOMIIAHHH COCTAB KHJIKOCTEH,
HCIIoaAb3yeMbIX IIpH I'PII

IIpencenarenb KOMUTETA MTAIATHL IIPEJCTABUTENCH
CIIA 110 Toprosie u sHepreruke 'enpu A. BakcMasx
(meMoxkpat, KanudopHus), 4 TAKXKE IPENCEATEND
HOAKOMHTETA IO OKPYIKAIOLICH CPEE U SHEPICTHUKE
Oasapp Jx. Mapken (1eMOKpat, Maccadycerc)
HANPABUIN TMCbMA BOCBbMU HEPTAHBIM CEPBUCHBIM
KOMITAHUAM C 3aIIPOCOM O IIPEIOCTABICHUN
MH(OPMAIITUU O XUMUYECKHUX COETMHEHUAX,
UCIIOJIb3YEMBIX IIpU IpoBeaenuu I'PIT.

«IIposegenue I'PIT MOIIO 661 HOMOYb HAM BBISIBUTD
OBIIMPHBIE BHYTPEHHME 3411ACHI IPHUPOHOTIO I'd3a,
KOTOPBIE JIO 3TOTO ObLIN HEJOCTYITHBL T€M CAMBIM MBI
YKPEINUM dHEPIE€TUYECKYIO HE3ABUCUMOCTb AMEPUKU
U YMEHBIIUM OO'bEMBI BLIOPOCOB YIVIEKHUCIOTO I'a3a, —
cKa3an BakcmsH. — ITOCKOJIBKY JaHHAs TEXHOJIOTUA
HAYMHAET UCIIOJIb30BATHCA BCE B OOIBIINX U
OOJIBIINX MACIITA0AX IO BCEI CTPAHE, MBI JOTKHBI
OBITb YBEPEHEI B TOM, UTO HE CO3/I4EM 3TUM HOBBIX
39KOJIOTUYECKUX NTPOOJIEM 1 HE HAHOCUM BPET
3/I0POBBIO HAITUN'.

JIpUPOAHBIN I'd3 MOMKET ChII'DATH OYE€HD BAKHYIO
POMNb B CO3AAHUN IKOJIOTUUECKHA YUCTON SHEPIUH Oy IyHIETO
IPU YCJIOBHH, YTO OH OyJIET OOBIBATHCA 6E€30ITACHBIM U
MIPUEMJIEMBIM CIIOCOOOM, — OTMETHI Mapkei. — [Tonyyas
OT UHYCTPUHU 60/bIIIE NUHPOPMAIIHHU O ITPOIIECCAX
nposegenus I'PIT, KOHIpecc MOXET yOEJUTBCA B TOM,

YTO OCBOEHUE ITOI'O BAJKHOI'O PECYPCa IIPOXOAUT C
HUCIOJIB30BAHHUEM METOJIOB, KOTOPBIE HE BPEAAT
OKPYKAIOIIEN CPEIE».

Tem BpeMeHeM J066HCT HEPTEra30BOM HHAYCTPHUH B
MHTEPBBIO )XypHAITY OGJ OTMETUI: « MBI OCBEJIOMJIEHDI O
JlaHHOM 3ar1poce. Texnosnorus I'PIT aBiisieTCs IPOBEPEHHOM
U1 6€301aCHOI. S 3HAIO, YTO PYKOBOJUTEIIHN YIIPABJICHUS
[0 OXpaHe OKpy:Karo1ei cpeapl CIIA HEaBHO
BBICKA34JIU TAKYIO XKE TOYKY 3peHHr . C MOMEHTA IIEPBOTO
MCIIOJIb30BAHUA TOM TeXHOMOTHH LITaTh NpOaeaann
OOJIBLIYIO PAdOTY IO PETYIUPOBAHUIO JIAHHOI'O BOIIPOCA.

MpbI pacCMOTPUM 3aIIPOC OT Bakcmana 1 Mapkesa 1 OTBETUM
Ha HET'O KaK MOKHO CKOPEE».

<Kupakocts s nposeeHus I'PIT Ha 98% cocTouT U3
BOABI U 11ecka. C 2003 rojja, COrinacHo JOOPOBOJIBHOMY
COIVIAIIEHUIO C YIIPABJIEHUEM I10 OXPAHE OKPYKAIOIIE
Cpe/ibl, KOMITAHHUH HE UCIIOIB3YIOT JIU3EJIbHOE TOIIMBO
B KQ4ECTBE )KUJKOCTU-HOCUTEIIA IIPU JOObIYE METAHA U3
YI'OJBbHBIX IJIACTOB, HAXOAAIMXCA PAJOM C ITOJ3EMHBIMU
UCTOYHUKAMU ITUTHEBON BOJbI», — JOOABUJI OH. }

NEWS: fracturing

Energy and Environment Subcommittee
Chairman Edward J. Markey (D-Mass.) sent letters
to eight oil field service companies requesting
information about chemicals used in hydraulic
fracturing fluids on Feb. 18.

“Hydraulic fracturing could help us unlock
vast domestic natural gas reserves once though
unattainable, strengthening America’s energy
independence and reducing carbon emissions,”
Waxman said. “As we use this technology in
more parts of the country on a much larger scale,
we must ensure that we are not creating new
environmental and public health problems.”

Markey noted, “Gas can play a very important
role in our clean energy future, provided that it is
produced in a safe and sustainable way. By getting
more information from the industry about
hydraulic fracturing practices, Congress can
help ensure that development of this important
resource moves forward in a manner that does
not harm the environment.”

An oil and gas lobbyist, meanwhile, told OG]J,
“We're aware of the request. The technology
is proven and it’s safe. I'm aware that US
Environmental Protection Agency officials have
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NOMNbITKX NMPOAOIIXXAKOTCA

«Ts15k€J10 y3HATD TOYHO, KyJJa OHU METAT, — CKA3aJ1
JIn O. @ysiep, BULIE-IIPE3UACHT 110 CBA3AM C
NPABUTEIBCTBOM AMEPUKAHCKON ACCOITUAIINH
HE33aBUCUMBIX HE(PTEMTPOMBIIIJIEHHUKOB. — f1 TyMaIo, 4TO
3TO CBUIACTEIbCTBYET O IIPOAOJIKAIOMIMXCS ITOIBITKAX
OPABUTENBLCTBA OTPEATUPOBATD HA $KAJIOOBI I'PYIIIL, JKETAIOIMINX
JOKA34Thb, YTO UCIIOIb30BAHUE XUMHUYECKHUX COCAUHEHUI
ABJIAETCS IPOOBIEMOI, HE3ABUCHUMO OT TOI'O, UCTIONb3YIOTCS JIN
oHu npu I'PIT miu rae-nmubo euie».

«[IITaTBl B TEUEHUE HECKOIBKUX JICCATHIIETUI /1O IOSIBJICHUSA
TexHOAOoruu I'PI1 yCcTaHaBIUBAINM HOPMBI HA O6CA/IHBIE
KOJIOHHBI U CTBOJI CKBAXKWH JIJIs 3AIUTHl ICTOYHUKOB
HUTHEBOI BOABL Pa3nyBaHme Npo6IEMBI C UCIIOIb30BAHUEM
XHUMHUKATOB IIPpU IpoBeicHuH 'PIT ABIsI€ TC HEOOOCHOBAHHOM
MOIBITKOU IIOCEATD TPEBOI'Y CPEAU JIIOACH, BOBJICYCHHbBIX
B IIPOU3BOJCTBO IPUPOAHOIO I'a3a», — oTMeTUII DyIuiep B
MHTEPBBIO )KypHaIy OGJ.

BakcMa3H pacckasasl, 4To KOrjga OH Bosrnasisi Komurer
O HAA30PY U IIPABUTEIbCTBEHHOI pE(POPME MATATEI
npenacrasurenen CIHIA B konrpecce 110-ro co3eisa, caeran
3aMPOC U TOTYYUJI HH(POPMAIUIO OT KOMIAaHUT BJ Services,
Halliburton n «[LmiomM6epsKe», TPEX KPYITHEHITNUX KOMITAHHH,
3aHMMAIOIINXCA CTUMYJIALMEN IIPUTOKA, O XMMUYECKUX
COETMHEHUAX, UCTTOJIb3YEMBIX UMH B JKUJKOCTAX JJIS
nposegenua I'PIT.

OH cKa3aj1, 9TO, COITIACHO IPEJOCTABIECHHBIM JAHHbBIM,

JIBE 13 9TUX KOMIIAHUI UCIIOIb30BAJIU AU3EIBHOE TOILIUBO B
KA4ECTBE KUJIKOCTU-HOCUTENA B rieproy ¢ 2005 o 2007 roawl.
TeM camMbIM OHU ITIOTEHIIUAJIBHO HAPYLIAIN JIOOPOBOJIBHOE
COmIaneHue C YIIPaBJIEHUEM I10 OXPAHE OKPYKAIOIIEI CPEJIBL.
Kommanus Halliburton coobmimia 06 UCIIonb30BAHUHN O0IEe
yeMm 3300 TOHH JKHJKOCTU Ha OCHOBE JU3EJIbHOI'O TOIJINBA.
Kommnanus BJ Services coobmuiia 06 UCIOJIb30BAHUU BCETO
OKOJI10 10 TOHH KU/JKOCTH HAa OCHOBE JIN3€JIbHOI'O TOILJINBA.
DTH KOMIIAHUH TAKXKE YKA3aI1 HA TO, YTO UCIIOIb30BAIN
TAKHE XUMHKATBI, KAK O€H30J1, TOJIYOJI, STUIOCH30JI U KCHUJIOJL,
4TO, KAK CK43aJI TOCTIOAMH BaKCM3H, MOIJIO yIPOXATh
OKPY-KaIONIEH CpeJIE.

«MHpOopMaLMs, IPpefOCTaBIcHHAs1 KOMUTETY 110 HA130DY,
HE COIEPKAIIA IAHHBIX O TOM, UCIIOIb30BAIHCH JIU 9TU
JKMJIKOCTH BOJIM3U ITOA3EMHBIX UCTOYHUKOB ITMTHEBOM BOJIBI
WUJIN HET, — CKA3aJIM KOHI'PECCMEHDBI BakCMaH 1 MapkKei B
MEMOPAH/IYME K YJIEHAM ITIOKOMHUTETA 11O OKPYKAIOMIEN
CPE/IE€ U SHEPTETUKE. — DTA IIPOOIIEMA BAXKHA, IIOCKOJIBKY
WHXXEKTHPOBAHUE XMMHKATOB B HEIIOCPE/ICTBEHHOMN
OJIM30CTHU OT UCTOYHUKOB IIUTHEBOM BO/IbI MOIJIO CO3JATh PUCK
UX 3aIPA3HCHU .

APYTUE BOIMPOCHI

KOHIrpeccMEHBI IO6ABUIIH, YTO AKT IO COXPAHEHUIO
HHUTHEBOM BOABI MOT OBITh HAPYIIEH, €CIN )KUJIKOCTH Jij1s ['PT1
COJICPKAJIN IU3ETBHOC TOIIIIUBO. B OTBETAX TAKIKE HE OBLIIO
YKA43aHO, KAK KOMITAHUU U30aBJISIOTCS OT TAKHX )KHUJIKOCTEN, U
OBLJIO TN 3TO CAEJIAHO SKOJIOI'MYECKH OE30ITACHBIM CIIOCOOOM.

«/Ipyrue BOIpOChI KACAIOTCS PA6OTHI MAJIBIX KOMITAHUI, —
3HAYMJIOCH JIAJIEE B MEMOPAHAyMeE. — Koryma KOMIIaHUH
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even said so recently. States have done a very
good job regulating this since its first use. We’ll
work and review the request from Mr. Waxman
and Mr. Markey and respond as best as we can.”
Fracing fluid is more than 98% water and
sand, the lobbyist noted. Since 2003, under
a voluntary agreement with EPA, companies
have not used diesel fuel as a carrier fluid
when working with coalbed methane wells in
association with underground drinking water
sources, he said.

‘CONTINUING EFFORT’

“It’s difficult to know exactly where they’re
going,” said Lee O. Fuller, vice-president of
government relations at the Independent
Petroleum Association of America. “I think
it shows a continuing effort to respond to
antidevelopment groups who want to make
chemicals an issue, whether used in fracing or
other aspects of production.”

States have regulated casing and well bores
for decades to protect drinking water supplies
before fracing became practical, Fuller pointed
out. “Raising a chemicals issue in connection
with fracing is an effort to create anxiety among
people around production areas that is not
founded in fact,” Fuller told OG]J.

Waxman noted that when he chaired the
Oversight and Government Reform Committee
in the 110th Congress, he requested and
received information from BJ Services Co.,
Halliburton Co., and Schlumberger Ltd. —
the three largest well-stimulation companies —
on chemicals they used in their fluids.

He said data provided by the companies
showed that two of them used diesel in their
fluids during 2005—-07, potentially violating
the voluntary agreement with EPA. Halliburton
reported using more than 870,000 gal of seven
diesel-based fluids, while BJ Services said
that it used 2,500 gal of diesel-based fluids in
several frac jobs, he said. The two companies
also indicated that they used chemicals such
as benzene, toluene, ethylbenzene, and xylene,
which Waxman said could pose environmental
risks in their fracing fluids.

“The information provided to the Oversight
Committee did not specify whether these fluids
were injected in or near underground sources
of drinking water,” Waxman and Markey said
in memorandum to Energy and Environment
Subcommittee members. “This is an important
issue because injecting the chemicals in or
near sources of drinking water could create
contamination risks.”



Halliburton, BJ Services u «[1ImoMo6ep:xe» HOAIUCAIN
MEMOPAHYM O COITIACUU HEUCIIONb30BAHUA JU3EIbHOIO
TOIIMBA I1py nposeaenuun I'PIT B 2003 rogy, Ha UX JOJIIO
IPUXOAUIOCH 95% Beex onepanmi 1o I'PIT, mpon3BOAMMBIX
Kax/1b1r rof1 B CIIA. C TeX Iop O MAJIbIX KOMITAHWI HA
3TOM PBIHKE YBEJIMYUIIACD... A 00 UX IEATETBHOCTU H3BECTHO
OYE€HDb MAJIO».

«TaKoKe BBI3BIBAIOT OECTIOKOMCTBO TE€ METOBL, KOTOPBIE
UCIIONB3YIOT CEPBUCHBIE U JOOBIBAIOMUE KOMITAHWH JIJIS
M30aBJICHUS OT JKUJIKOCTH JIJ1s poseeHus I'PIT v ot
IJIACTOBOM BO/IbI, JOOBIBAEMO M3 CKBAKHH», — TOBOPUTCS
B MeMOpaHayme. KOMUTET IO HAA30PY B IPONLIBII Pa3 HE
3apalInBaJl JAHHYIO MHPOpMAIIHIo. BakcMan u Mapkei
CKa3any, yTo KoMmuTteTy HeO6XOIUMO 6OIbIIE NHPOPMAITUN O
XHUMHYECKOM COCTABE MOJOOHBIX OTXOMOB /I OIPEICIEHNA
TOT'O, KAK OHU MOT'YT OBITh YTHJIM3UPOBAHBI S3KOJIOTMYECKH
YUCTBIM CIIOCOOOM.

KoHrpecc HanpasuI CyOCUINU B YIIPABIEHHE 1O OXPAHE
OKpYy>Katouen cpeibl Ha n3ydyeHue rextnosioruu I'PIT. Terepb
VipasieHue yCUJIEHHO UIET BO3MOXKHOCTHU IS Yy TUIU3ALIMU B
Hpbio-Mopke u TIeHCHIbBAHNY, IJIE T€OIOTMUECKUE (POPMATINH,
HOAXOIALIUE [J15 IIOA3EMHOI'O 3aXOPOHEHM A, HEAOCTYIIHBI B
JAaHHBIIM MOMEHT. «] 10 Mepe pa3BrUTHUA UHAYCTPUU Mbl UIIEM
MYTH, KOTOPBIE ITO3BOJAT HAM CIIPABUTHCA C 3TOU ITPOOIEMOT, —
CKa3aJ1JJO66UCT HE(PTETA30BON UHYCTPHUU. — 5] yBEPEH, YTO MBI
pazoepemMcs».

B 3aKkoHOZATEIBHOM
yperyauposanuu I'PII
HEOOXOTHUMOCTH HET

HenaBHO O6IIECTBEHHOCTH OB IPEJCTABICH JOKIA],
HOATI'OTOBJIEHHBIM KOMUTETOM 1O 3an1acaMm raza Konopaackon
ropHou mKoiel (CIIA), TEKCT KOTOPOI'O COAEPKUT 3A5IBIIEHHE O
TOM, 4TO B HeZipax CIHIA comepKaTca 3a1achl I1a3a, MHOTOKPATHO
IPEBBIIAIONIEE IPEKHUE OLICHKU. COIVIACHO JOKJIALY, 3A11AChI
cocTaBngioT 60see 2000 MIIPJ KYOUYECKHX (DYTOB, UETO XBATUT
mouTH Ha 100 Jj1eT JOOBIYH.

Taxoi1 ONTUMUCTUYHBIN IPOTHO3 OO6A34H B OCHOBHOM
HEJJABHO OTKPBITBIM KPYITHBIM MECTOPOXKIAECHUAM I'd3a
B CJIAHLEBBIX PEr'MOHAX AMEPHKU: MapcesieC B PEruoHe
Cesepnble Antrtanadn, bapueTt B CesepHoM Texace, Byadopa B
Oxknaxome, ParieTBHUIII B ApKaH3ace, XauHeCBULI B Jlynsnane
u Texace, a Takke psaze Apyrux. [Tomo6HbII IEPECMOTP JAHHbBIX
B CTOPOHY YBETUUEHUS IPEJCTABIAECT COOOM KPYITHENIITNH
CKA4OK B OOJIACTH OLIEHKHU 3a11ACOB 34 BCE
44 rofa CyLIEeCTBOBAHMS YIIOMAHYTOI'O JOKJIAAA.

«K cokaneHuIo, HaM, BO3MOKHO, HE ZJOBEETCA UCIIOIb30BATDb
3TU OTKPBITBIC HEJJABHO 3aI14ChI IIPUPOJHOIO I'a3d, — CYUTACT
Ixon Croyapc, OGEJ Energy & Capital. — [IpnarHOM MOXKET
HOCJIY>KUTD IIAT, IPEAIPUHATBIN KOHI'peccoM CIIIA, KOTOPBIH,
COIVIACHO aBTOPUTETHBIM UCCIEA0OBAHUAM, IIOCTABUT
KPECT Ha ThICAYAX IIPOEKTOB, JIAKET HA I1JIEYM KOMIIAHUI
HAJIOTOBBIM OPEMEHEM, UCYUCIIAEMBIM MUJUIMAPAAMH, A TAKIKE
IPUBEIET K TOMY, YTO O DOMHBIE S3HEPIC€TUYECCKHE PECYPChI
OyZyT MOKOMTBCA B HEZIPAX HETPOHYTBIMI>. Pedb UjieT o
3aKOHOZATE/IbHOM AKTE, BIABUHYTOM KOHI'peccom CIIA, }

NEWS: fracturing

OTHER QUESTIONS

The congressmen added that the Safe
Drinking Water Act could have been violated if
the fluids contained diesel. The responses also
did not address how the companies dispose of
fracing fluids and whether it was done in an
environmentally safe manner, they said.

“Another set of questions involves the practices
of smaller companies,” the memorandum
continued. “When Halliburton, BJ Services, and
Schlumberger signed the diesel memorandum
of agreement in 2003, the three companies
performed 95% of the hydraulic fracturing jobs in
the United States each year. Since that time, smaller
companies have increased their market share....
Little is known about their practices.”

Concerns also have been raised about how
producers and service companies dispose of
fracing fluid and produced water extracted from
wells, the memorandum continued. The Oversight
Committee did not request this information at the
time. Waxman and Markey said more information
is needed to assess the wastes’ chemical contents
and determine how it can be disposed of in an
environmentally safe manner.

Congress passed funding for EPA to study
fracing, and the agency apparently is looking
hard at how water will be handled in New York
and Pennsylvania where geologic formations
favorable for underground disposal are not readily
available. “We as an industry are stepping up and
trying to deal with this, looking at ways to handle
surface impoundment and storage,” the oil and gas
lobbyist said. “I'm sure we can deal with it.”

Hydraulic fracturing
legislation not needed

A new report from the Colorado School of
Mines’ Potential Gas Committee concludes that
the United States is sitting atop natural gas reserves
much larger than previously thought — more than
2,000 tcf, according to the committee, or nearly
100 years worth of production.

This expanded forecast is due mainly to the
discoveries of large reserves of gas in America’s
shale regions, including the Marcellus in Northern
Appalachia, the Barnett in North Texas, the
Woodford in Oklahoma, the Fayetteville in
Arkansas, the Haynesville in Louisiana and Texas,
and several others. The upward revision represents
the largest jump in resource estimates in the
44-year history of the report.

Unfortunately, we may not be able to recover
much of this newly discovered clean-burning
natural gas. In a move that studies suggest could
result in thousands of lost jobs, billions in taxpayer }
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HOBOCTU: I'PIT

KOTOPBIN B CJIy44€ YCIENTHOCTH BHECET HOBBIE OI'DAHUYECHUS
HAa ONEPALINU T10 T'H/IPABINYECKOMY Pa3PbIBY IJIACTA —
6€30IMaCHOMY U HTUPOKO IPHUMEHAEMOMY METOY JOObIUH,
KOTOPBIH K TOMY K€ ABJIACTCA BAXKHEHUIIEH TEXHOJIOIUEH IIPU
OCYIIECTBIEHUU MHTEHCU(PUKALITUY TTIPUTOKA.

TUIPOPA3PHIB UCIIONB3YETCs yoKe Gosee 60 JieT 11st
YBEJIMYEHH A OOBEMOB JJOOBIYH U TTOTYYEHUS JOCTYIIA K TEM
HOJ3EMHBIM PECYPCAM, KOTOPBIE NTHAYE OCTABAINCH Obl
HENCHOIb3YEMBIMU 1 IMOKOMJIUCH MOJ, TOMIIIAMU TOPOJBL
Bce 3TO BpeMs TEXHOJIOI M HAXOJUIACH IO/ KOHTPOJIEM
rOCY/1apCTBEHHBIX BEJJOMCTB.

Cerruac JKe 4JIEHbI KOHI'PECCA, ITOIArasd, IO BCEH BUUMOCTH,
4TO TUAPOPA3PEIB 60JIEE HE OE30ITACEH U HEJJOCTATOYHO
PETTTAMEHTUPYETCS, XOTAT NOTPEOOBATH OT YIIPABIEHHA 11O
oxpane okpyzkamoter cpeapl CIIA riepecMOTPETh CTATYC
I'PIT 1 IpUYHCIATD TEXHOJIOTUIO K CIUCKY BUJOB OJA3EMHON
3AKAYKH, PETTTAMEHTUPYEMBIX 3aKOHOM O 6€30ITACHOCTH
TTUTHEBOM BOJIBI.

TaxoI1 mrar HaBjIeK ObI HA BAXKHEUITYIO OTpacab CHIA
HEHYKHOE (PUHAHCOBOE OPEMS U HE NTPHUBE OB HU K KAKUM
OILlY THMBIM IIPEUMYIIECTBAM A1 OKPYsKarowmen cpeabl. ['PIT
U TAK IOJIBEPIKEH JKECTKOMY PETYIMPOBAHUIO CO CTOPOHBI
roCy1apCTBa, 4 6€30MACHOCTD U 3(P(PEKTUBHOCTD TEXHOJIOT NN
HE BBI3BIBAET HU Y KOI'O COMHEHM . BBe/IeHME JONTOTHUTEIbHBIX
OTPAHNUYEHNHN /1711 KOMIIAHWUH, IPUMEHAIONNX TEXHOJIOTUIO,
BEPOATHEE BCETO, MOKET O3HAYATH OTKA3 OT THICAY ITIPOEKTOB,
MHJJINAPAHBIE HAJIOTOBBIE OOA3ATE/IbCTBA, 4 TAKXKE OTKA3 OT
HCIIOIb30BAHUS OIPOMHBIX HAITMOHATIBHBIX PECYPCOB.

4
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revenue, and massive amounts of energy left in
the ground, Congress has introduced legislation
that, if passed, will impose new restrictions on

a safe and commonly used recovery technique
known as hydraulic fracturing, which is a critical
well stimulation technology.

Hydraulic fracturing has been used for more
than 60 years to access and increase oil and gas
production of resources that otherwise would
have remained trapped under miles of rock. It’s
also been regulated by state agencies for at least
that long.

Now, members of Congress who apparently
believe that hydraulic fracturing is unsafe
and unregulated want to require the U.S.
Environmental Protection Agency to regulate
hydraulic fracturing as a form of underground
injection under the Safe Drinking Water Act.

Doing so would place an unnecessary financial
burden on a critical American industry without
any tangible environmental benefit. Hydraulic
fracturing has been aggressively regulated by the
states and the process has an impressive record of
safety and performance. Imposing an additional
burden on companies that employ the technique
could conceivably result in the loss of thousands
of jobs, billions of dollars in taxpayer revenue, and

leave massive amounts of energy in the ground. @
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AemorpadmuecKkun B3pbIB

M Oyayliee YyenoBe4yecTsa

Global Population
Blow-up and After

Cepreri KAIINITA
Sergey KAPITZA

BBEAEHUE

HasepHOe€, IEPBBIM, KTO HONBITAJICSI HAUTHU
MATEMATUYECKOE OOOCHOBAHUE COLIMAIBHBIM
npoueccam, 611 Tomac Manbryc. OH IPEIIONKNUIT
JIEMOTpa(pUYECKUI TPUHIIUII, COITIACHO KOTOPOMY
3KOHOMUYECKUI POCT OTPAHUYUBAECTCS UCUEPIIAHUEM
PECYPCOB, 4 POCT HACEICHU — I'OI0A0M. Ero naeu
CYIIECTBEHHO MOBJIUAIN HA TEOPUH SKOHOMHUCTOB,
HOJATOJIOTOB U (PUIOCO(POB-MOPATUCTOB NOCIEAHUX
200 siet. Co3ByYHBI B3IIA/1aM MaIbTyCca U MHOI'HC
JIOKJIA/Ibl COBDEMEHHBIX YUEHBIX PUMCKOMY KTy,
COIVIACHO KOTOPBIM EPCHEKTUBBI POCTA OTPAHUYEHBI
UMEIOMIIMUCS PECYPCAMHU.

JlaHHOE UCCIENOBAHNE ONIPOBEPTAET KOHIIENITUH
rocJiefoBarene MajasTyca U JOKa3bIBAET, YTO POCT
HACEJIEHUA B OTKPBITOM, 9BOIIOLIMOHU PYIOIIEH
U CAMOOPTaHUBYIOWIENCA CUCTEME, KOTOPYIO
MIPEJCTABIIAET COOO0I HACENEHUE 3EMIIH, PETYIUPYETCS
BHYTPEHHUMH Nponeccamu. CHOOPMYITHPOBAHHBINA
KaK IEMOTPA(PUIECKUI UIMIIEPATUB, STOT IPUHIIUIIT
JENCTBYET HA NIPOTKEHNY BCEX UCTOPUU
4JesoBevecTBa. Ha pasBUuTHE HUBUIU3ALMA OKA3BIBAIOT
BJIMSTHUE, IIPEXK/IE BCETO, POCT HACEJIEHUSA U
pacupocTpaHenue 3HaHUH. COBpEMEHHOE OOIECTBO
Ha3BbIBAETCA UH(POPMALTUOHHBIM, TO ECTh OCHOBAHHBIM
Ha 3HAHUAX, O6IIECTBOM. C y4ETOM 3TOT'O JOJIKEH
OBbITB BIPAOOTAH HOBBIH CITOCOO OIHUCAHUS
JEMOTPa(pUIECKOrO POCTA, UCTIONb3YIOMIUI CBEAECHU A
O INIYOOKOM IPOILIIOM, KOTOPOE B YCIOBHUAX KPU3HCA
ropasjo OMMKe K COBPEMEHHOCTH, YEM ITO HAM
KAKETCA.

METObl MATEMATUNYECKOIO
MOJEJINPOBAHNA

MareMaTH4YeCKOe MOICTTHPOBAHUE, KOTOPOE MHOT'HE
CUYHTAIOT A6CTPAKTHBIM, OTOPBAHHBIM OT JKU3HH,
MEXAHHUYECKUM, JTUIIEHHBIM YEJIOBEYECKUX YYBCTB,
JIAET KOJTMYECTBEHHYIO XaPAKTEPUCTHUKY PA3BUTHSL
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INTRODUCTION

Perhaps the first to apply mathematical reasoning
to social problems was Thomas Malthus. Malthus
proposed the population principle — that resources
set the limits to growth, and hunger limits the
multiplication of people. His ideas have had a singular
influence on economists, political scientists and moral
philosophers for the last two hundred years. Interest in
his legacy has been aroused by the reports to the Club
of Rome which suggest that the ‘limits to growth’ are
due to limits in resources.

The following study refutes these Malthusian
concepts and indicates that in an open, evolving and
self-organising system of the global population, internal
processes determine growth. Stated as the population
imperative, this principle operates throughout the
whole development of mankind. What determines
global development is the growth and distribution of
knowledge. That is why modern society is described
as a knowledge or information society. To accept this,
anew way of describing our growth has to be worked
out, taking into account the past, which is much closer
than we think at this critical stage of change.

METHODS OF MATHEMATICAL
MODELLING

Mathematical modelling, which to some may seem
abstract and detached, mechanistic and lacking
in human compassion provides for a quantitative
description of our development. In particular, these
methods are instrumental in developing the theory
of global population growth. These methods, with
new metaphors, enlarge the scope of our thinking
and vision. Most of these concepts, which come from
physics, are of a modern, non-linear vintage — like
collective interactions, chaos and self-organisation
with causality expressed in probabilistic terms. In
developing the model by averaging the data and
processes, the number of variables is reduced to one —



B yacTHOCTH, OHO MOKET OBITH UCIIOIB30BAHO /I
Pa3padOTKH TEOPUH ITIOOHATTBHOI'O IEMOT PAPUIECKOTO
pocTa. MaTeMaTUYECKUE METOABI U META(OPHL
PaCHIUPSAIOT KPyTO30P HAIIETO MBIIIIECHUS.
BOnBMIMHCTBO U3 3TUX HOHATHUH NPHUIIIO U3 (PU3UKHU
U COBPEMEHHBIX «HEJIMHEUMHBIX> MOJAEIEHU —

TAKHUX KaK I'PYHIIOBBIE B3AUMOJEUCTBUA, XA0C U
caMOOpraHusanus. [IpPYuHHO-CAEACTBEHHbBIC

CBSI3U B TAKUX MOJIENISX UMEIOT BEPOATHOCTHBIN
XapaKTeP. B COOTBETCTBYIOMIEN AEMOI PAPUIECKON
MOJIEJIU, YYUTBIBAIOMIEN PA3TUYHbBIE IPOLIECCHI

U IAHHBIE, KOTUYECTBO IEPEMEHHBIX CBECHO

K OJHOM — HACEJIEHUIO 3eMJIN. B 3TOM Citydae
KO3((PUIIMEHT POCTA MPAMO IPONOPLIMOHAIEH
KBa/IPaTy COBOKYITHOI'O HACETIEHM HAIIEHN IIITAHEThI
U BBIPAXKAET CIOKHYIO B3AUMOCBSI3b BCETO HACETIEHU A
MHPA, PACCMATPUBAEMOTO KAK €IMHASA JTUHAMHUYIECKAS
CHUCTEMA.

Harmra MmoziesIb OCHOBaHA HA XOJIUCTUYECKOM
(BCEOOBEMITIONIEM) TTOJIXO/IC: OHA IIPUHHUMAET BO
BHUMAaHHE (DEHOMEHOJIOI'MYECKOE B3aUMO/ICHCTBHE
COLIMAJIBHBIX, 9KOHOMUYECKUX, KYJIBTYPHBIX,
MOPAJIBHBIX, STHUYECKUX U OHOJIOIHYECKIX
(HPaKTOPOB, BNIUAIONIUX HAd POCT HACEJIEHUS. DTO
HEJIMHENHOE, ITIOOAIBHOE U B3AUMOOOYCIOBIEHHOE
B3aMMOJIEVICTBHE HE MOXKET OBITH YIIPOILEHO
MYTEM CJIOKEHHUA BCEX (PAKTOPOB, HOITOMY-TO
PEAYKIIMOHUCTCKHUE NOAXO/BI 3/IECh U HE PAOOTAIOT.
Ha sam B31/14/1, UMEHHO B3aHMO/ICHCTBUE
MHOT'OYUCJIEHHBIX (DAKTOPOB OOBACHAET
CTA0MJIBHOCTD JJEMOT' PA(PHUIECKOTO B3phIBa. Ha
CETONHAIIHUI JIEHD YEJIOBEYECTBO PACIIPOCTPAHUIOCH
O BCEMY 3EMHOMY IIAPY U BEIPOCJIO B YUCIIEHHOCTHU B
CTO TBHICAY Pa3 (HA IIATH NOPAAKOBBIX BEJIMYMH) —
00J1e€ 4eM KaKOH-JIMOO A PYyTOU BUJI JKUBOTHOT'O,
PaBHOI'O YEJIOBEKY MO Pa3MePaM 1 MOJIOKEHUIO
B ITUIEBOU IIENHU (B JAHHOM UCC/IEJOBAHUH IO
«4EJIOBEKOM» 1 «4EJIOBEYECTBOM» TIOHUMAIOTCH
npeacrasuteny poaa Homo). CpaBHUTHCS C 4EJTOBEKOM
0 YHUCJIEHHOMY POCTY MOTYT TOJIBKO IIPUPYYEHHBIE
UM JJOMAIITHUE )KUBOTHBIE.

[IpumeuaTenpHO, YTO B TEYEHUE Hosiee
4€M MUJUIMOHA JIET POCT ObUI JUHAMUYECKHU
«aBTOMO/IEJIbHBIM» U PABHOMEPHBIM.

PaBHOMEPHOCTD NOAAEPKHUBAIACDH 34 CYET CPEHEN
NPOJOJIKUTEIBHOCTH YEJIOBEYECKOM JKU3HU B 45

JIET, U MBI Y4JIH 3TO B HAIIIEH MOJIEJIN, YTO MTO3BOJIUIIO
JIOCTATOYHO NPAB/IOIOOOHO OLIEHUTD YUCJICHHOCTD
HACEJIEHUSA HA 3AP€E UCTOPUH (4—5 MIIH JIET HA34/T) U
O6BACHUTD OCJIEAYIONUIHUE AEMOIPAPUIECKHE CABUTU.
J1o MOMEHTA IIepEX0/1a POCT HACETIEHU IIPEACTABIAET
CO6011 TUIIEPOOTUYECKYIO KPUBYIO, YXOJAIILYIO B
6eckoneunocTh. Ho B Touke T, = 2000 B MOAEIH POCTA
HA6JIIONAETCA PE3KUH CKAa4OK. B 0603prMOM OyayIiemM
YPOBEHBb HACEJIEHUS JJOIKEH 3ACTBITh HA OTMETKE
10—12 MJIpJ1 9€JIOBEK, YTO OYAET BABOE OOJIbIIE
nokaszaresns N, =6 mpy 3a 2000 rog.

AzQ

IIpogpeccop
Cepeert Ilemposuu
Kanuya poousics
14 gpespans
1928 200a

6 Kemobpuoce
(Anenus), 20e 6
SHAMEHUMOLL
aaoopamopuu
Pesepgpopoa
pabomaun e2o omeuy, Ilemp Kanuua,
aaypeam Hobenescroti npemuu. C

1935 200a ncusem 6 CCCP. 3axonuun
MAU. Paboman e LIAI'H, Hncmumyme
eeopusuru, Hncmumyme Ppusudeckux
npobnem PAH. 35 niem 3a6e006a.t
Kpynmetiuieri 8 cmparie Kageoporl
pusuru 8 MockoscKom Puurxo-
MEXHUMECKOM UHCmumyme. 4iem
Pumcrozo xkmwyoa i npesuoerm
Huxumckozo xnyoa, npopexmop
Poccuticko20 H0B8020 yHUeepcumemd.

C 1973 200a 6eoem Ha mesiesuoerul
nepeoay) «Ouesuoroe — HeeeposnHoe».
Jlaypeam I'ocyoapcmeennoti npemui
CCCP, npemuu Ilpasumenscmada
Poccuu, npemun KAJIHHI'H FOHECKO

u Poccutickoti axaoemui Hayx 3a
NONYNAPU3AUUIO HAYKIL.

Professor Sergey Kapitza was born

on February 14, 1928 in Cambridge
(England), where bis father Peter Kapitza,
Noble Prize winner, worked in a famous
Rutherford laborator).A USSR resident
since 1935, be graduated from Moscow
Aviation Institute. Kapitza worked in

the Central Aerobydrodynamic Institute,
Institute of Geophysics, Institute of Physical
Problems at the Russian Academ) ojy
Sciences. He bas been the head of one of the
country’s lavgest departments in Moscow
Institute of Physics and Technology for

35 years. Kapitza is a member of the Club
of Rome and president of the Nikitsky Club,
deputy bead of Russian New Universit)).
Since 1973 he has been the host

of a television program “Obvious —
unbelievable”. Professor Kapitza is a
winner of the USSR State Prize, the Russian
Government Prize, the Kalinga UNESCO
Prize and the Russian Academ) of Sciences
Prize for popularization of science.
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1 — Hacenenue Mupa;

2 — MOAENb AEMOTIPA(PUIECKOT O B3PBIBY;

3 — 1eMOTpa(pUIeCKUil IEPEXO];

4 — cTabMIU3aIU s HACEJIEHU ST,

5 — IpeBHUI MUD;

6 — CpeiHue BeKa;

7 — HoBas ncropus;

8 —Hoserimasa ucTopus; T — 9yma, § — pasépoc JaHHbBIX —
T, =2000,N, =06 mipg.

the global population. In this case the growth rate
is seen to be proportional to the square of the total
number of people on Earth, expressing the network
complexity of the entire population of the world, as
a single dynamic system.

The model is based on an holistic description by
introducing a phenomenological interaction, which
takes into account all relevant factors of a social,

Ha nonynorapudMuIecKon CeTKe (CM. PUCYHOK 1)
3KCIOHEHITUATIBHBIN POCT U300PAKAETCS IPSMOI],
KOTOPAs HUKAK HE MOXET OIHUCATh PA3BUTUE
4EJIOBEYECTBA 32 CKOJIBKO-HUOY/Ib 3HAUYUTE/IbHBIN
nepuoz speMmeHu. Ha rpaduke pocta no mepe
OPUOIMKEHHUS K TOYKE IEMOTPAPUIECKOTO
epexo/a ACHO BUJHO CKATHE UCTOPHUYECKOTO
BPEMEHU U PA3BUTUA. Ha KaXK bl NICTOPUYECKHUH

NEPUO IIPUXOAUTCA IO 9 MIIP/L JTIOJET.

3Ta MOAEIb COOTBETCTBYET HE TOJIBKO PEAJIbHBIM
UCTOPHUYECKUM (PAKTAM, HO U (PYH/JAMEHTAIbHBIM
OPUHIIUIIAM CUCTEMATHYECKOrO pocTa. [Ipu onucanuu
OBIIEro MPOIIECCA PA3BUTHS C IOMOIIBIO HEJTMHEHHON
MO/JIEJIU HY>KHO IIOMHHTB, YTO OHA HE MOXKET OBITh
OPSAMO NPHUMEHNMA HA JIOKAJIbHOM M PETHOHAIBHOM
YPOBHSIX, TAK KAK MBI UMEEM JIEJIO C UHTETPATIBHBIM
(penomeHoM. Ho mpornecc 11106a71bH0r0 pa3BUTHS,
HECOMHEHHO, BJIUAET HA BCE €TO COCTABJIAIONINE
TIOCPENCTBOM CBA3EN U B3AUMOJEUCTBHUII,
OTPA’KEHHBIX B MOJIEJIN U PEAJIBHO CYIIECTBYIOMNX B
Mupe. JIio6asg 4aCcTb MUPOBOI CUCTEMBL, OTACIEHHAS
OT OCHOBHOM YaCTHU YEJIOBEUECTBA, OYAET HEU3OEKHO
OTCTABATb B POCTE Y PA3BUTHH.

CaMBble Ba’)KHBIE U3MEHEHM ITPOU3OILIN 6J1ATOAAPA
pejesIaM, KOTOPbIE MOJNIOXKUIA POCTY HACENIEHUA
UHGPOPMATU3AL U OOILIECTBA, B KOTOPOM BCE
OOJIbIIEE 3HAYEHNE TPUOOPETAIOT KYJIBTYPA, HAYKA
1 06pazoBaHue. Bo BpeMs jemorpapuyeckon
PEBOIIOIIMU KPU3HUC HACTYIIAET HE U3-34 PEATIBHOI'O
HUJIU BOOOPAKAEMOTO ACPULTUTA PECYPCOB, 4 U3-34
HECOOTBETCTBHS HAIMX HUJICH CUCTEME YIIPABICHUSI
O6IIECTBOM. DTA IPOOIEMA AO/KHA CTATh [TTABHOU
3260TOM 4€I0BEYECTBA, BCTynuBUIero B XXI Bek
U CTOJIKHYBIIET'OCS C BEJINYAHIIIUM KDU3HCOM B
UCTOPUHU: IIEPEXO/IOM OT AEMOTPAPHUUECKOI'O B3PbIBA K
CTA6UJIbHOM YHUCJIIECHHOCTH.

AEMOIPAGUNYHECKNN NMTTEPATUB
1 BPEMSA B UCTOPUIN

Moyiennb BCEMHUPHOI'O POCTA HACEJICHHSI OCHOBAHA
Ha UJIesIX CHHEPI'e€TUKU. Bee HaceneHue Mupa
paccMaTpUBACTCS KAK CUCTEMA, €/IIHOE IIEJI0E, TTIC
BCE JIETATN U COOBITHS IEPEMENTAHBI U YCPE/THEHBL
Ye10BEueCTBO OTHOBPEMEHHO U30JIMPOBAHO 1
OTKPBITO, IIOCKOJIBKY YEPIIACT PECYPCHI U3 OOIIEH
OKPY>KaIOIIEe cpe/ibl. Hall HoaXo/ IBISIETCS
CTATUCTHYECKUM U HE MOXKET IPUHUMATH BO
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economic, cultural, moral, ethnical, and biological
nature contributing to growth. This non-linear

global co-operative interaction cannot be reduced

by the addition of all partial factors, and that is why
reductionist models do not work. We owe the stable
hyperbolic blow-up of human numbers to this
interaction. To date, human beings have spread all over
the globe and outnumber (to five orders of magnitude)
a 100 000 times, more than any and all other animals
of comparable size and position in the food chain. Only
domestic animals, husbanded by man, are attached to
the human population.

What is remarkable, for more than a million years
growth has been dynamically self-similar and scaled.
By introducing the human life span of 45 years the
limits of scaling may be determined. This provides
for a very plausible estimate for the beginning of the
human story, 4—-5 million years ago, and describes the
passage through the demographic transition. Up to the
transition, growth follows a hyperbolic curve, going off
to infinity, as it approaches T, = 2000, when an abrupt
change in the pattern of growth takes place. The global
population levels off at 10—12 billion in the foreseeable
future, in effect doubling the recent population of
N, =6 billion in year 2000.

1 — data for global population,

2 — blow-up model of growth,

3 — demographic transition,

4 — stabilized population,

5 — Ancient world,

6 — Middle Ages,

7 — Modernity;,

8 — Recent history, 1 — the Plague, § — error bar,~ T, =
=2000, N, =6 billion.

On a semi-logarithmic plot, exponential growth will
appear as a straight line and at no time can describe the
growth of the global population. As the demographic
transition is approached, the time of history and



BHUMAHMUE JETATH, KAKUMH Obl 3HAYUTEIBHBIMUA OHU
HH K434JIMCh. BCe OTEIbHbIE XAOTUYECKHE COOBITHS
TEKYIIEU HCTOPUU PACCMATPUBAIOTCA HA (DOHE OOIIET
KAPTUHBIL, I7Ie CPEIHUI POCT HACEICHU S OIIPEACAACTCS
HPUHIIUIIOM JEMOTPA(PUIECKOTO UMIIEPATUBA.,

HTOr1 MOAAETMPOBAHUSA IPEACTABIEHDI B TAOIULIE 1,
OTPAXKAIOIIEH PEZYIBTATI KAK BbIYHCIIEHUH, TAK U
HAOMIONEHUH, JAHHBIE HICTOPUH, AHTPOIIOJIOTUU U
JeMorpa@uy, KOTOPbIE MPEKPACHO COYETAIOTCA APYT
¢ Apyrom. I'JtaBHbIe UKI/IBI BCEMHUPHOI UCTOPHH,
BbI/ICJIEHHBIE B IIPOILIJIOM, IIPEACTABJICHDL B BUZE
das, pa3geIEHHBIX IEPEXOHBIMU IEPUOJAMH, U
YKa3bIBAIOT HA OOINYIO TEHJEHITUIO CTAOMIBHOTO
pocra.

DaAKTOPOM, ABUT'AIOIINM PA3BUTHE YEJIOBEUYECTBA,
ABJIAETCA PACHPOCTPAHEHUE HH(POPMALIIH.

I1aBHOE OTIIMYUE YETIOBEKA OT JKUBOTHBIX — 3TO €r'0
CIIOCOOHOCTD PACIPOCTPAHATD U IIEPEABATD U3
MOKOJIEHHUA B IOKOJIEHHUE NH(POPMALTUIO — 3HAHH S

U TEXHOJIOTHUH, OOBIYAN U PEMECIIA, UICKYCCTBA U
pEJIMIUY, Hay4YHbIE UJEU U KOHLEIIMH. JlaBaiire
MOCMOTPUM Ha IIEPBBIE (PA3BI PA3BUTHA YEJIOBEKA,

TAK OTVIMYAIOMUECH OT JKUBOTHOI'O IIOBEACHM .
O6pa30BaHUE U PA3TTUYHBIE (POPMBI OOYIECHNUH,
BKJIIOYAs UT'PBL, ABIAIOTCSA [NIABHBIM (PAKTOPOM
pa3BuTHA. B TeueHne JInTeIbHOIO NEPUoia

JETCTBA PE6EHOK YUHUTCSA TOBOPHUTD, ITOJIYIAET
HABBIKUA Y 3HAHUS, JIEIAIOIIHAE U3 HETO YETIOBEKA —
MOJIHOLIEHHOTO 4jIeHa 00mecTBa. Ha aToT nporecc,
HEOOXOAMMBII JJ1 KAKJOT'O YETIOBEYECKOTO
CYIIECTBA, HbIHE yXOAuT OT 20 10 30 sieT. B TO e Bpems
BO3PACT JETOPOXKJEHUA OTKJIAABIBAETCA JO NIPENETA.
HMudopmanisa MHOXKUTCA U IEPENAETCA BEPTUKATIBHO
10 LIENH ITOKOJIEHUI, TTOAAEPKHUBAS CBA3b C IIPOIIIBIM,
IJIYyOOKO YKOPEHUBIIUMCSA B IMYHOCTH KAXKJOTI'O
4JesioBeKa. MTHMOpMALi TaAKKeE EPENAETCA HA
TOPU3OHTAJIBHOM YPOBHE — B IIPOLIECCE BCEMUPHOTO
UHPOPMALMOHHOI'O OO6MEHA. B pe3yibrare eJUHYIO
JEMOT PAPUIECKYIO CUCTEMY POCTA MOKHO PA3/JIEIUTh
Ha 3TI0XU. BceMupHBbIi ieMorpadpruyeckii B3pbiB U
Oy ylIee 4YeI0BeueCTBa.

BaxHBII BEIBOJL M3 MOJIE/IN — JIOTApU(PMHUYECKAS
TPpaHCHOPMALINA BPEMEHH COLIUAIBHOIO PA3BUTHSL
DTO CBA3AHO C TEM, YTO C TEYUEHHUEM BPEMEHHU
KB PATUYHBIA POCT HACEJICHUS YCKOPAETCS.
ITo3TOMY POCT HE ABJIACTCA SKCIIOHEHIIUAIbHON
BEJIMYMHOI, XOTS JJ1 JIIOOOIO MOMEHTA B IIPOIIJIOM
MOYKET OBITH BBIBEJIEHO €T'0 3KCIIOHEHITUATIBLHOE BpEM S
pocCTa. DKCIIOHEHIIUAILHOE BPEMSA PABHO BPEMEHH,
HUCYUCIAEMOMY C BEDXHEN TOUYKU BCEMHUPHOT'O
nemorpaguueckoro nepexona T, = 2000. brarogaps
COKATHIO BDEMEHU KAXK/IbIN CJIEA VIO BDEMEHHON
UKJI CTAHOBUTCH BABOE KOPOYE IIPEABIIYIIETO.
IToaToMmy snoxa HHUKHEro najaeoanuTa Jjanuiach
MHJUIMOH JIET, 4 BCE IOCJICAYIONIEE PA3BUTUE —

JIMIID ITOJIMUJIIMOHA. D110Xa CPEHEBEKOBbS

JJIAACH TBICSYEICTUE U 3aKOHYHIACh 500 et }

Az
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Pucynox 1 — Haceaenue 3emau c 2000 2. 00 H.3.
10 3000 2. H.3. AcumnmomuuecKkuii npeoen pocma
N _=10-12 mapo uen.

Figure 1 - World population from 2000 BC to 3000 AD.
Asympiotic limit of global population N, =10-12 billions

development is compressed, with 9 billion people living
through each historic period indicated (see Figure 1).

The model is justified not only by the extent to
which the results of modelling correspond to the
facts of life, but also by the fundamental principles of
systemic growth. When depicting the overall process
of development by an essentially non-linear model
it should be kept in mind that it cannot be directly
applied to local or regional growth, for we are dealing
with a collective phenomenon. But the global process
of development definitely does influence all of its
parts by the connections and interactions implied
in the model and acting in the world. Any part of
the global system that is separated from the main
body of mankind will inevitably lag in its growth and
development.

The most important changes are due to the limits of
an information-dominated society, the real limits to
growth where culture, science and education, become
of central importance. For during the demographic
revolution the crisis is due not to a limit, real or
imagined, of resources, but to the mismatch of our ideas
and management of society at large. This should be
our main concern in assessing the future of the world,
as it enters the 21% century, and faces its greatest crisis,
breaking away from explosive growth to a constant
population.

THE POPULATION IMPERATIVE
AND TIME IN HISTORY

Modelling global population growth is based on
the ideas of synergetics. The whole population of the
world is treated as a system, a single entity, all the details
and events of which are averaged and mixed up in its
totality. The global population is both isolated and
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Tab6auua 1 - Pocm nacenenus u pa3sumue uenoeeuecmaa 8.10zapugmureckommacuimaie epemenu

Table 1 — Growth and development of mankind shown on a logarithmic time scale

Dnoxa | Ilepuoo | damoi (2006) | Qucnomooeli | Hcmopuueckas anoxa AT nem
CoObIMUA 6 UCMOPUL, IYIITYDE, IeXHOTIO2ULL
Epoch Cycle Date (year) Number Cultural period AT Events in bistory, culture and technology
Phase of people years
Ilepexoo k npedeny 10 — 12x10°.
2200 11x10° Cmabunu3ayus e )
Hacenenus 3emau Global population limit 10—12x10"
— H3zmerenue 603Pacmmoti cCmpyKmypeoL.
C 2050 9x10° Smggzslzzc? ;lgol?lbal Inobanrusavyus
2 Changing age distribution. Globalisation
Muposas
Ypbanusavus, unmeprem
9 ,
T, 2000 6x10 demozpagbunecrkas 45 Urbanisation, Internet
pesonrovus
Global demographic
11 1955 3x10° . 45 BuomexHono2uu, KOMnuomepot, 40epHas
IHeP2UA, MUPOBbLE BOLIHbL SNCKIMPULECINEO,
HoBeriuasn uemobiis NPOMBLULIICHHAS PCEOSIIOUUA, KHUZ0NCHAINAHUE,
10 1840 Ix10° P 125 YHUBEPCUMEebL, 2e02DAPUHCCKIE OMIPLLMUSA,
Recent naoexue Puma
Hoeas ucmopus Xpucmoc, Myxammeo, 2peneckasn yUGUNUSALUS,
9 1500 Modernity 340 auHetinoe epems, Kumatii u Kongyuuit, Hnous u
Byooa, Meconomamus, E2unem, nucoMeHHocnb,
Cpednue sexa 20p00a, OOOMAUHUBAHUC ICUBONIHBLYX, 3eMNCOCTIUE
8 500AD ] 1000
Middle Ages Bponaa, murponumeL, sacenenue Amepuri,
" UWAMAHUIM, AZLLKU
; Jpesruti mup
7 2000B¢ 10 Ancient World = Homo sapiens, peus, 0201y, 3aceneHue Egponn. u
A3uu, Kamernmoie monopet, pyouna, Homo Habilis
Heonum
B © 9000 Neolithic 7000
B, Biotechnology, Computers, Nuclear energy,
5 29000 107 o 20000 World Wars, Electric power,
Mesolithic Industrial revolution, Printing, Universities
Geographic discoveries, Fall of Rome
Mycmoe
4 80000 Vo 51000 Christ, Mubammad
Greek civilisation, Axial time,
Awens China, Confucius, India, Buddba, Mesopotamia,
3 220 000 106 P, 140 000 Egypt, Writing, Cities, Domestication, Agriculture
Bronze, Microliths, America populated
Lllenns Shamanism, Language
2 600 000 Chelles 380 000
Homo sapiens, Speech, Fire, domesticated Europe
» d Asia populated,
Onoysati an 4
; Hand axes Choppers,
1 1600 000 109 Olduvai 1000000 Homo babilis
Anmponozenes Omoenenue 20 MuUHU008 0N 20MUHOUOO8
A T, 4-5Ma @ Anthropogene 3000000 Hominida separate from Hominoids

Ha33/]1. B HacTosIee BpeMs C:KaTHE CKOPOCTH POCTA
U PA3BUTHA IIOAOILIO K CBOEMY IIPEAEITY. DIIOXA
JIEMOTPA(PUYECKOTO B3PhIBA 3AKAHUYUBAETCS, U
HAYUHAETCA AeMorpadpuyeckuil nepexo. OH 6ynet
IaUThCS 90 JIET, TTIOCJIE YETO HACETIEHUE 3EMITU
CTAOUIIU3UPYETCA.

MOBAJIbHAA AEMOTPAGUNHECKAA
PEBONOLUNA

COI1aCHO MOJIENIU U IEMOTPAPUUECKUM JIAHHBIM,
4eJI0BEYECTBO CENYAC IEPEKUBAET KPUTUUECCKUI
HEPUOJ AEMOTIPAPUUECKOTO MEPEXOAA. DTO HACTOAIAS
PEBOIOLINA, TOCKOJbKY TPAaJULIMOHHBIE TEHACHIIUU
POCTA ¥ PA3BUTHA IIPETEPIIEBAIOT OIPOMHBIE
U3MEHEHM. bojiee MUJIJIMOHA JIET Y€JI0OBEYECTBO
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open, meaning that it can draw on the resources of

the environment, and of the outside world. Thus the
whole approach is essentially statistical and cannot

be expected to take into account the details, however
significant they may seem. Partial and chaotic events of
current history should be seen against the backdrop of
the total picture, where average growth is determined
by the principle of the population imperative.

The results of modelling are all shown in Table 1,
summing up both the outcome of calculations,
observations, and the data of historians,
anthropologists and demographers, which are in
general and, even, remarkable agreement with each
other. Major cycles of global history, observed in
our past, are interpreted as phases, punctuated by
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Figure 2 — The global demograpbic transition

1750 - 2100 Annual growth averaged over a decade:

1 - developed countries, 2- developing countries.

The global transitionis remarkably short with a width
of only 90 years, centredonyearT,=2000

CTPEMUIIOCH K KOTTMYECTBEHHOMY POCTY. POCTY BO BCeM —
OOJIBIIIE JETEN, OOJIBIIE €/1bL, IPOCTPAHCTBA, OPYXKUS,
OOJIBIIIE BJIACTH BO BCEX cPepax :KU3HU. B HacTos111IEE
BPEMS IPOUCXOAUT CMEHA NTAPATUTMBI POCTA, U 3TO
COBEPILIEHHO HOBOE SIBJIEHUE B UCTOPUH.

IIpUHATO CYUTATB, YTO B IEPHUOJ, IEMOTIPAPUIECKOTO
MEPEXO/A BCE CTPAHBI IOCTUTAIOT MAKCUMATIBHOTO
pejieia pOCTA, MOCJIE YE€TO YUCIEHHOCTD
HACEJIEHUS JJOIDKHA CTA0MIN3HUPOBAThCA. [Tofo0Has
3aKOHOMEPHOCTBD ObLIA XaPAKTEPHA JIJISI BCEX
Pa3BUTBIX CTPAH, U CEYAC OHA HAOIIOAAETCS
B CTPAHAX TPETBETO MUPA. [TTO6ATBHBIN
JEMOT pa(pUYECKUIT IEPEXO]] OTOOPAKEH HA PUCYHKE 2.
B TeueHune nepexosa ypoBEHb KAK POXKIAEMOCTH, TAK
U CMEPTHOCTH OBICTPO MEHAETCS, IPUYEM CHAYAJIA
COKPAIIIAETCA YPOBEHb CMEPTHOCTH. HECKOIBKO
MO3/JHEE HAYNHAET A aTh YPOBEHD POXK/IAEMOCTH.

Ho 3KOHOMHYECKOE PA3BUTHE, TOBLIIIEHNE
YPOBHS XKU3HU, PA3BUTHE MEAUITUHBI IPUBOAAT
K POCTY IPOJOJIKUTEIBHOCTH *KU3HU. Biarogaps
B3aMMOJIEVICTBHIO 3TUX ABYX (DAKTOPOB POCT
HACEJIEHUSA JOCTUTAET MAKCUMATIBHON OTMETKH.

14 Ka>KIOM OTAEIbHOU CTPAHBI 3TOT YCPEAHEHHDBIH
MOKA34TEJb MOKET MEHATHCSA U3-34 MUT'PALINH, HO B
MACIITA0AX MIAHETHI IOKA34ATEIN POCTA OCTAIOTCA
HEU3MEHHBIMHU. TaKa sl ITOCIEI0BATEIbHOCTD COOBITHIA
TOBOPHT O TOM, YTO U3MEHEHU A ITPOUCXOIAT OYEHD
OBICTPO, ¥ HU HA OJTHOU U3 CTAJUI POCT HACEJICHUS HE
JOCTUTAET XOTS O6bI OTHOCUTEIBHOI'O PABHOBECHA. MBI
HMMEEM JIEJIO C HEPABHOBECHBIM (DA30BBIM IIEPEXOJOM. }

Az

transitions indicating the gross stability of growth.

The factor driving the development of mankind is
generalized information. The distribution and transfer
of information from one generation to the next —
knowledge and technology, customs and crafts, art and
religion, and, finally, ideas and concepts of science —
is peculiar to humans and human society, and what
makes us essentially different from all other animals.
Consider the very first steps of a human being, which
are quite different from those of an animal. In this
process education and training in all forms, including
games, are major factors of human development, which
begins with a long childhood, first learning to speak
and mastering language, being brought up, taught
and educated in the making of a man, to use an old
expression, as a member of society. This now takes
20 to 30 years and is essential for every human being.
At the same time this postpones child-baring age to
its limits. Information is multiplied and transmitted
vertically by a chain-reaction between generations,
establishing links with the past, deeply entrenched
in the personality of each person. Information is also
transferred horizontally — in the space of the global
informational interaction, synchronizing the grand
periods of development, seen throughout the ages in
the global population system.

An important outcome of the model is the
logarithmic transformation of time of social
development, as quadratic growth accelerates over the
ages. In this case growth is not exponential, although at
any moment in the past an instantaneous exponential
time of growth may be worked out. This exponential
time is equal to the time reckoned from the high point
of the global demographic transition —
from year T, = 2000. In this case the compression
of time makes the time from the end of a past cycle
equal to half of the cycle’s duration. Thus the Lower
Paleolithic lasted a million years, leaving half a million
for all future development. The Middle Ages lasted a
thousand years and ended 500 years ago. Approaching
the present, rates of growth and development can be
compressed no more. The population blows up and
enters the period of the global demographic transition,
which is only 90 years long leading to a constant global
population.

THE GLOBAL DEMOGRAPHIC REVOLUTION
Demographic data and the model indicate that
mankind is now rapidly passing through a critical
period of the demographic transition. This is a veritable
revolution, drastically changing our long established
pattern of growth and development. For more than
a million years man was concerned with numerical
growth. Growth on all counts — more children, more
food, more space, more arms, more power in all
dimensions of life. At present this paradigm of growth
is changing, a change never experienced before.
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LlenTpanbHOM TOYKOI niepexoza cras 2000 rog —
JENCTBUTEIBHO IIEPEIOMHBIN MOMEHT, KOTOPBII €1Ba
JI MOT CJTyYUTBCS PAHBIIIE.

B pesynbraTe nepexona pocT HACEIEHUS
IPEKPAITACTCA ¥ IPOUCXOST U3MCHCHUS B
BO3PACTHOU CTPYKTYpe obmiecTsa. [Tocnennue
COIPOBOXKAIOTCA YPOAHUZAIUEH U OTTOKOM
HACEJICHUS U3 CEJIbCKOH MECTHOCTHU B TOPOJA.
TTOCKOJIBKY HACEIEHUE IJIAHETHI IIPE/ICTABISACT
COOO0M €IMHOE COOOIIECTBO, MOJIBEP;KEHHOE OOIINM
MPOILIECCAM TPAHCHOPMALINH, TIEPEXO/] B PA3BUTHIX U
PA3BUBAIONIUXCS CTPAHAX COBEPIIACTCS IPAKTUYECKU
B O/THO 1 TO K€ BPEMSL: DA3HHUI[A COCTABIISIET BCETO
b 50 €T, ¥ 3TO JOKA3BIBAET, YTO B ITTOOAJIFHOM
MJIAHE OHU PA3JIMYAIOTCS HE TAK CUJIBHO, KaK
HPUHATO CYUTATh. DEHOMEH ITEPEX0/1A HATIISITHO
JIEMOHCTPUPYET B3AUMOJICHCTBUE MEK/Y IPYIIIIAMU
CTPAaH B OOIMUX PAMKAX INIOOATU3 AU

Bcemupnsii nnepexo I TcA BCETo auib 90 €T,
niau 1/50 000 9acThb BCEro UCTOPUYECKOI'O BDEMEHM.
32 3TOT HEPHOJ MOJIE/Ib POCTA HACETIEHU S 3EMIIN
JIOJIDKHA U3MEHUTBCS PyHAAMEHTAIBHBIM OOPA30M.
YHCIEHHOCTDb HACEJIEHUS B AIIOXY IEMOT'PAPUUIECKOTO
nepexoza 6yJeT Koneodarbcst okono 10 mipa. 9to 1/10
4acTb OT 100 MJIPJ BCEX JIIOAEU, KOTIA-THO0 KUBIINX
Ha TUIAHETE.

MWP BYAYLWEIO

Ha n1poTsiskeHUU BCEN 4eJI0BEYECKON UCTOPUU
penamee 3HaYeHUE UMET MH(POPMALTUOHHBIHN
KOMITOHEHT IMIOOAJIbHOHU ITPOM3BOACTBEHHON
JIEATENIBHOCTH. ETO MOXKHO PaCCMAaTPHUBATD KAK
JOMHMHAHTY «IIPOTPAMMHOIO OOECIIEYEHU >
MHPOBOT'O PA3BUTHA. DTO BKJIA]] KYJIBTYPBL, HAYKH,
TAKUX (PAKTOPOB, KAK COTPYAHUYECTBO, CO3HAHUE,
OOIIEHUE U TAMATD B META39KOHOMUYECKUIT TPOTPECC
4eJIOBEYECTBA. By/1yur IITaBHBIM (DAKTOPOM
JEMOTPA(PUIECKOrO POCTA, OH YKA3BIBAET HA
NPUOPHUTET KOJUIEKTUBHBIX IIPOLIECCOB B OOIIECTBE,
CTABIINX BO3MOKHBIMU OIar0/1aps Pa3BUTHIO HAIIIETO
MO3I'a ¥ pa3zyMa, INIaBHOro omindrsa Homo sapiens.

IToCKOIBKY HaceeHHe 3eMIIN IIPEKPATUT CBOM
POCT, IIOKHJIOE HACEJIEHHE IIPEB3OMIET B KOJIMYECTBE
MOJIOZOE. DTO BAKHOE CJIEICTBUE IEMOT PAPUIECKOTO
MEPEXO/A YKE MOKHO HAOMIOAATh B PA3BUTHIX
CTPaHaX, II€ CPEAHNHI BO3PACT CTAHOBUTCS BCE BBILIIE.
IlepecTporiKa CTPYKTYPbl BO3PACTHOU MMPAMUBI,
OBICTPAS U [TOJIHAS CTAOMIN3AIUS MUPOBOT'O
HACEJIEHUS HEU30EKHO MOBJIEKYT CEPbE3HBIE
MOCIEACTBUA IJI1 MHOTHX ACTIEKTOB KU3HH, BKJIIOYAS
IOGATBHYIO 6E30MTACHOCTb, 9dKOHOMUYECKYIO
JNESATEIBHOCTD, COLIMAJIbHBIN KJIUMAT. Bce aTo
NOTPEOYET JONOTHUTENBHBIX 34TPAT HA MOIJEPKKY
CTAPIINX ITOKOJIEHUI, GOJIBIINX PACXOA0B HA
34 PaBOOXPAHEHUE U COLTMAJIBHYIO IOMOIIb. MOXKHO
HAJIEATHCS, YTO OOIIECTBO CMOKET C BBITOJOM [T
ce6s1 UCTIONMb30BATh KOMIIETEHTHOCTb U MACTEPCTBO
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Figure 3 — Change in age distribution for the global
population 1950-2150. (UN data).

1 — age group less than 14 lyears; 2- group olderthan
65 years; 3 - age group older than 80 years.

A - distribution in developing countries and

B - distribution in developed countries in 2000

It is well established that all countries pass through a
maximum growth rate at the demographic transition
and, hopefully, head for a stable population. This has
been observed for all developed countries and is now
being seen in countries of the developing world. The
global demographic transition is shown on Figure 2.
During the transition, death and birth rates change
rapidly, beginning with an initial decrease in the death
rate. The consequent fall in the birth rate starts later,
and is accompanied by economic development, an
increase in standard of life and the development of
health services, leading to a longer life expectancy. Due
to the interaction of these two factors, the growth rate
passes through its maximum value.

For any specific country migration may modify this
idealized description, but globally emigration does
not enter into the growth rate since the population is
limited to our planet. This sequence of events shows
that the whole change is rapid and at no point is the
population in any state of relative equilibrium. We
are dealing with a non-equilibrium phase transition,
centred on year 2000 — a veritable shock that could
hardly happen faster.

As aresult of the transition, the population ceases to
grow, and a marked change in the age distribution of
the population develops. This is the last in the sequence
of events and a very significant transformation to
happen in a society. These processes are accompanied
by urbanization, with vast movements of rural
populations to towns. As the population of the
world acts as a truly global community, undergoing
a common transformation, the transition in the
developed and developing countries are happening
practically at the same time. They are separated by a
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CTAPUKOB, CBA34B [IOKOJIEHUA B OJIHY CEMBIO.

HHTEPECHO NPENCTABUTD Ce6€ HOBYIO (pasy
Pa3BUTHSL, B KOTOPYIO BCTYIIUT YEJIOBEYECTBO MO
OKOHYAHMU NIEPEXOTHOTO NIeproad. Jlemorpadus
U MaTEMATUYECKOE MOJETUPOBAHUE, UCIIOJIb3YS
Pa3HbIE METOBL, IPUXOAAT K OUHAKOBOMY
BBIBOJTY, YTO HACEJIEHUE MUPA JJOIKHO OBICTPO
CTAaOMIN3UPOBATHCS HA YPOBHE 10—12 mipz,. COrnmacHo
MOCJIETHEH YTOYHEHHOU OlleHKE [IeMOrpadpuiecKoro
otnena OOH, k 2300 ropy HaceneHue 3eMIn 6yIET
COCTABJIATD 9 MIIPJ,. Ha IPAKTUKE 3TO O3HAYAET, UTO
BECH POCT HACEJIEHU B KOHIIE XXI BeKa IPUAETCA HA
Pa3BUBAIOIINECS CTPAHBI U 6yJIET COTPOBOXAATHCS
KOPEHHBIMU U3MEHEHUAMHU B BO3PACTHOM CTPYKTYPE
Y CHUPKEHUEM O01IEro KO3 PUITMEHTA IVIOJOBUTOCTU
(OKII). B Hacrosamee sBpeMsa OKII pa3BUTBHIX CTPAH
cocrasiieT MeHbie 1,15 (1,07 B Ucnanun). 9tu
OOIIIECTBA C IEMOTIPAPUYIECKON TOUKHU 3PEHUS
HEYCTONYMBLL EC/i1 ypOBEHDb POXKIAEMOCTU B HUX
U 1anblie 6yeT MeHblie 2,1-2,15 neTei Ha OgHy
JKEHIIIUHY, TO OHU OOPEYEHBI HA BEIMUPaHue. HU3KNIA
YPOBEHD POXK/IAEMOCTH BO BCEX PA3BUTHIX CTPAHAX —
CBUJIETEIBCTBO INIYOOKOT'O KPU3HUCA (PDYHAAMEHTAIBHBIX
LEHHOCTEN Yy 3TUX HApOAOB. Paguuiia B OKII aBisaeTca
HUCTOYHUKOM OOJIBIIION YI'PO3BL, U B OIMIKAIINE FOJIBI
MOYKHO OKHU/AATh KDYITHOMACIITAOHBIE MUT'DALIUH U
COLIAIBbHBIE KPU3HCHL [OCY1apCTBA HE B COCTOSTHUHN
MIOJIHOCTBIO KOHTPOJIIMPOBATH NOJOOHBIE ITPOLIECCHI
CHUJIOBBIMU METOJIAMH, U 3TO NOATBEPKIAETCA OBICTPBIM
POCTOM YHCJIA HEJIETAJIbBHBIX UMMHUT PAHTOB. OTOT
BOIIPOC OTKPOBEHHO PACCMATPUBAETCA [TaTpUKOM
BBIOKEHEHOM B €r0 KHHUTE «CMEPTD 3aI1a1a».

B 6yaymem Mupe Co CTabHIBHOI 1IeMOI PAPUYECKON
CUTYAIIUEN KOJIMYECTBEHHDBIN POCT HACEJICHUA YKE
HE OCTAHETCA JOMUHAHTON. CBA3b MEXY POCTOM
HACEJIEHUA U €TO PACIIPEAETIEHHEM I10 IOBEPXHOCTH

Az

mere 50 years, showing that in a fundamental way
these countries are not so different as usually assumed.
Thus the transition is a powerful demonstration of the
interaction between these sets of countries, leading to
globalization.

The global population transition takes only 90 years,
and during this time, which is only 1/50 000 of all our
history, a fundamental change in the mode of growth
of mankind is to happen. If we refer to the number of
people — some 10 billion — who are to live through the
demographic transition. This is 1/10th of the hundred
billion people who ever lived.

THE WORLD OF THE FUTURE

All through our history the informational
component to the global production factor was
decisive in determining growth. This can be seen as the
domination of the ‘software’ of global development,
input, which is associated with culture, science and
all those factors like co-operation, communication,
consciousness and memory in contributing to the
meta-economic growth of mankind. As the principal
factor of growth it indicates the primacy of the
collective processes in society, which we owe to our
highly developed brain and mind, the main and
peculiar characteristic of a conscientious H. sapiens.

As the population of the world will grow no longer,
the number of older people will outnumber the young,.
This is an essential result of the demographic transition,
already seen in developed countries, where societies
are getting much older. The restructuring of the age
pyramid, a rapid and profound transition to a stable
global population, will inevitably lead to far-reaching
changes in many aspects of life, including global
security, social and economic behavior. Inevitably it
will demand means to support the older generations,
leading to greater expenditures for health services and
social security. Probably one can expect that society
could gain fully use the expertise of the old,
reestablishing ties between generations in a family.

It is of interest to discuss the long-term changes
that can be expected in the world as it passes into a
new stage of development after the transition. Both
demography and modelling, using different methods,
show that the population of the world is to rapidly
stabilize at 10 to 12 billion, although the latest revised
forecasts of the UN Population Division indicate some
9 billion for the year 2300. In practical terms all growth
will happen in the developing world by the end of 21
century and will be accompanied by a drastic change
in the age structure, and a lowering of the total fertility
rate (TFR). For at present, in developed countries, the
TFRis below 1.15 (1.07 for Spain). Thus these societies
demographically are not sustainable and are doomed,
if the TFR does not go up to 2.1-2.15 children for each
woman. The low birth rates in all developed countries
are a signal of a major crisis of prevalent values in these }
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3E€MHOTO IIapa He GyAeT 60JIbIIE BIUATh HA PA3BUTHE.
B 3TOM Ci1y4ae BO3MOXKHBI IBE A/ILT€PHATUBLL [lepBast —
IIPEKPALIEHUE PA3BUTHA B MUPE C HYJIEBBIM POCTOM
WJIY JAKE COKPALLEHUEM YUCICHHOCTU HACEJICHU .
Bropas — HaXOX/eHHE HOBOU ITAPAIUTMbl PA3BUTHS,
CMEHA KOJIMYECTBEHHOI'O POCTA HA KAYECTBEHHBIN. B
HACTOAILEE BPEMS B PA3BUTBIX CTPAHAX HAMETHJIOCDH
3HAYUTEJIBHOE IIEPETEKAHUE TPYLOBBIX PECYPCOB U3
MIPOMBIIIJIEHHOT'O CEKTOPA B C(PEPY YCIIYT, KyAd BXOAAT
MEIUIMHA, OOPA30BAHME, HAYKA U OPTraHU3ALIUSA
JIOCyra. 9TO IPOOOPA3 NEPEMEH, OKUAIONINUX U
PAa3BUBAIOIIMECH CTPAHBI (CM. PUCYHOK 4).

Hosple IIpOLIECCH PA3BUTUA COIIPOBOXKIAIOTCS
WHTEPHALTUOHAIU3ALMEN (PUHAHCOBOI C(PEPHI U
TEXHOJIOTUI. BrICcTpas nepeaua nHPOPMALIUU
U JIECHEXXHBIX NTIEPEBOJIOB — ITIABHAS OCOOEHHOCTD
m106anu3auy. C HETABHUX MO BAKHECHIIINUM 13
IJIOOAIBHBIX (PAKTOPOB MH(POPMALTUOHHOI C(hEPHI
crays unrepHet. Hapany co CMU OH ABIAETCA [VIABHBIM
JBHDKUTEJIEM IIEPEMEH. B MUpe, TIOMUHUPYIOIEN
4EePTOU KOTOPOT'O CTANA ITTOOAIN3AIINSA, 3AMETEH
U IPOTUBOOOPCTBYIONINH IIPOIIECC KYJIBTYPHOM
JuBepCUPUKAITUNA. OH IIPOABIAETCA B KOHPPOHTALTUHN
«MALIUHBb (MATEPUAIBHON OCHOBbI) IMBUIN3ALINHT
U <IIPOI'PAMMHOI'O OOECTIEYEHH 1> KYIBTYPBIL, HE
MOCIEBAIOIIEH 34 TEMITAMU IIPOrpecca. Juciponopuuns
B POCTE 1 PA3BUTHH Y€JIOBEYECTBA JO/IKHA PEIIATHCS
MMOCPEACTBOM JJUAJIOrd, 4 HE KOH(DIUKTA IIUBUIU3AIINA.

JHMHAMHKA pOCTA HACEJIEHN BJIUAET HA ITIOOATIBHYIO
6€30ITACHOCTD, 0ATTAHC SKOHOMIYECKOM Y1 BOEHHOM
MO B 0603puMOM 6yyIIIEeM U3MEHSTCS
BOOPY’KEHHBIE CUJIBL. CTPAHBL, IIPOIIE/IINE YEPES

JeMorpaguyuecKuii mepexo/i, MMEIOT MEHBIIIHE JIIOACKIE

PECYPCBI U HE CMOTI'YT IOIIOJHATH CBOX APMHUM 34 CUET
BCEOOIEIH BOMHCKOIM IOBUHHOCTY, KaK paHee. C OHOU
CTOPOHBI, IIPH HYJIEBOM HJIM HU3KOM POCTE HACEJIEHUA
HET YCJIOBUI JIJI1 KDYITHOMACIITAOHBIX MUPOBBIX
BOIMH, K4K 9TO OBLIO B IPOIIJIOM. A C IPYyI'OX CTOPOHBI,
HAYKa U BBLICOKME TEXHOJIOTUH U3MEHHUJIU XAPAKTED
BOOPY>KEHUI 1 CAMUX OOEBBIX JEUCTBUI. Byer in
LIEJIBIO HOBBIX BOOPY’KEHHBIX CHJI IOJIEPKAHUE
MMPA, KOHTPOJIb 34 MUT'PALJMOHHBIMHU ITPOLIECCAMH,
60pb6a C TEPPOPUZMOM U OPI'dHU30BAHHOU
IIPECTYIHOCTBIO, 4 HE BOMHA PA/IU TEPPUTOPHUATBHBIX
34XBATOB U YCTAHOBJIEHUA HOBOI'O MUPOITOPAAKA?
Teppopu3M OITaCeH HE TOJIBKO CaM IO cebe. ITpex e
BCETO OH YKA3bIBAET HA PACTYIIEE AEMOTPAPUIECKOE
HEPABCHCTBO U HANIPSIKEHUE B MUPE.

HOCJIC,IIHI/IMI/I IIOTEHIIUAJIbHBIMHY UCTOYHHUKAMHN
KPYIHOMACHITAOHBIX KOH(DINKTOB ABJIAIOTCA CTPAHEI,
NPOXO/SIIINE YePE3 AeMOrpaUIECKUH IIEPEXO/ B
€ro Haubosee ocTpoit paze. CerojHs, Korga pocr
HACEJIEHUS IOCTUT A6COIIOTHOI'O MAKCHMYMa U
4EJIOBEYECTBO NIEPECTYIACT PEHIAIONIUI TOPOT
CBOCT'O PA3BUTHSL, HAIIPSI)KEHUE U HEPABEHCTBO
MOT'yT IIPUBECTH K CEPbE3HBIM KOH(IMKTAM C
Pa3BUBAIOIIMMUCS CTPAHAMH U MEXK/Ty HUMU. B aTOM
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societies. These differences in the TFR are a source

of great instability and in the coming years some
large-scale migrations and social disruptions are to be
expected. They are well beyond the power of the states
to be controlled by force alone, as seen with the rapid
growth in the numbers of illegal migrants. These are
issues frankly discussed by Patrick Buchanan in

“The Death of the West”.

In recent events one can discern the features of a
future world with a stabilized population. In this world,
numerical growth, primarily expressed by population
growth, will no longer dominate. The connection
between population growth and the square of global
population will cease to express development. In this
case there are two alternatives — one is stagnation
of development in a world of zero growth or even
a declining population. The other is finding a new
dimension for development, and, as the quantitative
growth of the past is gone, there is a possibility for
qualitative growth and development. At present, in
developed countries, there is a significant shift of the
workforce from the production sector to services —
health, education, science, and leisure, indicating the
shape of things to come in developing countries
(see Figure 4).

These new processes of development are
accompanied by an internationalization of finance
and technology. The rapid transfer of information
and money has become the principal feature of
globalization. The recent and most powerful global
information factor is now the Internet. Coupled
with mass media, these are the main instruments of
change and influence. In a world where globalization
has become an imminent and dominant feature, the
opposing trend of cultural diversification is manifest.
This may be seen as the confrontation of the ‘hardware’
of civilization with the ‘software’ of culture, which does
not match the pace of progress. This present disparity
in the growth and development of mankind should be
resolved by dialog, rather than a clash of civilizations.

Dynamics of population growth influence global
security, and the balance of economic and military
powet. In the foreseeable future armies will change.

In countries that have passed through the transition
there are fewer demographic resources to man the
huge armies of the recent past via conscription. On the
one hand, low growth rates and stagnant populations
do not create conditions for conflict, for large-scale
world wars, as happened in the recent past. On the
other hand, science and high technology have changed
the character of arms in modern warfare. Could the
mission of these new armed forces be the containment
of peace, controlling migration, fighting organized
crime and terrorism, rather than war and operations
leading to territorial gains and a New World Order? In
fact, terrorism should be seen as a symptom of growing
tensions and disparities rather than a danger itself.



clIy4ae JeMOr papruiecKre (PAaKTOPBI MOTY T TOCIYKUTD
KPUTUYECKUMU UHIUKATOPAMHU PACTYILETO
HEPABEHCTBA.

B nporecce gemorpaduyuecKoi peBOIOLIUU
YEJIOBEYECTBO NEPEXOAUT OT UH(POPMAITUOHHOTI'O
OOIIECTBA K OOIECTBY 3HAHMS, TIE POJIb MH(pOPpMALTHU
OYZAET HE IPOCTO BIAUATEIBHOU, HO JIOMHUHUPYIOMIEH.
Byayiiee NOCTUHAYCTPUAIBHOIO MUPA OyIET
ONPEAENATHCS IPOU3BOACTBOM HE €/1bI UJIN SHEPTUH,

4 <IIPOrPAMMHOI0O OOECTIEYEHU I» HAIIICH BCEMHUPHOI
JIEMOI'PAPUYECKON CUCTEMBL B 3TOM HOBOM MUPE
3HA4YEHUE OYAET UMETDh HE OObEM TPOU3BO/ICTBA, 4
CIIOCOOBI PACTIPEAEIIEHUS IIJIOIOB IPOMBIIIIEHHOTO
U KYJIBTYPHOT'O PA3BUTHA. 1 OTKPOET 3TOT MUP
39KOHOMUKA C HYJIEBBIM IPUPOCTOM HACEJICHUA

U IPEOOIAJAIONINM YUCJIOM JIIOJICH CTAPIIETO
MOKOJIEHHSL.

TakoBBI OOIIME IPEAETBHBIC YCIOBUS OYAYILIETO
MHUPA. XOYETCH BEPUTD, YTO YEJIOBEYCCKUI KATTUTA
06Pa30BAHHOIO OOIIECTBA IPUBEJET K YCTAHOBJIEHUIO
HOBBIX OOIIIECTBEHHBIX IIEHHOCTEN. O6pPA30BAHUE, A
TAKKE LEHHOCTH U UE€AJIBL, IIponarangupyemoie CMH,
OyyT UI'PATH B ATOM MHUPE KaK HUKOI7IA OOJIBIIYIO
ponb. CMU, 1 B IEPBYIO OYEPEAD TEIEBUICHUE, JOIKHBI
MPU3HATH CBOIO OTBETCTBEHHOCTH 32 (POPMUPOBAHUE
OOBIIECTBEHHOTO KAITUTAJIA U CEPbE3HEE OTHOCUTBCS
K BOIIPOCAM KYJIBTYPBI U MOPaJi. TAKUM 00pa3omM,

MHP MOKET BbIPA0OTATh HOBBIC IICHHOCTHU, U KYJIBT
KOJIMYECTBEHHOTI'O POCTA IIEPECTAHET JJOMUHUPOBATD
B HAIIIEM CO3HAHUU. B CTA6MIM3NPOBABIIEMCS MUPE,
I7I€ Pa3BUTHE OYJET IIPOTEKATD ME/IJICHHEE, MOXKET
THOSIBUTBHCSI HOBOE 9KOJIOTMUECKOE U COLIMAJIBHOE
CO3HAHME, KOTOPOE NOABEPIHET OTKPBITON KPUTUKE
KaIluTAIN3M U IIOTPEOUTEIBCKYIO UCOIOTHIO.

ITocne nepexogHOro NEPHOa NPOLLECC OOPA30BAHUS
NOTPEBYET OT YEIOBEKA OOIBIIE

Az

The last sources of a real large-scale conflict are
countries passing through the demographic transition
at its explosive stage. Today, when in a world where
the rate of numerical growth has reached its absolute
maximum and mankind is passing a decisive threshold
in its development, these strains and inequities could
still lead to major conflicts within and with the rapidly
developing countries. In these cases demographic factors
may become critical indicators of growing disparities.

Humanity is now passing through the demographic
revolution from an information — moderated society
to an information — dominated global knowledge
society. The future in the post-industrial world will be
determined not by the production of food or energy;,
by the ‘hardware’, but by the ‘software’ of our global
population system. In this New World it will be not
the volume of production that matters, but the way
the results of this industry and cultural development
are distributed. This is to happen in an economy with
zero growth of human numbers in a society with a
predominance of older people.

These are the boundary conditions for the future.

In this future, human capital of an educated society

will, hopefully, lead to establishing new norms of

social values. It will be determined more than ever by
education, and the attitudes and values propagated by
mass media. The mass media, in the first place television,
has yet to recognize its responsibility for its influence on
social capital, and in taking culture and morals seriously.
Thus, a new set of values in the world could emerge,
where numerical growth will cease to dominate our
mentality. In a stabilized world with a slowing down of
development, a new ecological and social consciousness
may appear, with outspoken criticism of consumer ism
and capitalism.

BPEMEHH, YEM KOI7Ia- TUOO 32 BCIO
HUCTOPHUIO YenoBedecTsa. Hanpumep,
CENYAC B PA3BUTBIX CTPAHAX CTAHOBUTCSA
MIONY/IAPHBIM IIPUHIINII HEIPEPBIBHOT'O
06pa30BaAHUS, U UHYCTPHS OOPA30BAHUS
NIPEBPANIAETCSA B OJIUH U3 ITTABHBIX
CEKTOPOB 3KOHOMUKHM. BoJiblee Bpems,
3aTPAYMBAEMOE HA OOPA3OBAHHUE,
SIBJISIETCSI TIPSIMBIM CJIC/ICTBUEM
MH(POPMAILTMOHHOI'O KPU3UCA U TIOTEPH
YEJIOBEYECTBOM CIIOCOOHOCTH 3/ICKBATHO

BOCITUTATD X OOYYUTD CJIEIYIOLIEE

nokosieHue. PaKTUYECKH, JJINTEIbHOE BPEMH,

3aTPAYMBAEMOE HA O6PA30OBAHUE, ABJIACTCA OJHOMN U3

npudunH HU3KOro OKIT B pa3BUTHIX CTPAHAX.
HaxoHer, GyHAAMEHTAIbHASA HAYK4, KOTOPAs CO

BpemeH KonepHuxka, l'anuies v JlapBrHa pa3BUBaIaCh

KaK I7I06aJIbHBII KYJIBTYPHBIN (DEHOMEH, Cefyac

KaK HUKOIZIA TPeByeT NOAAEPKKH, YTOObI UMETh

BO3MOKHOCTb BBITIOJIHUTDB CBOM KYJIBTYPHBIHA U

MOpPaJIbHBIH JJOJIT. }

In the post-transitional society education will take
up more time and effort than at any other period in
the history of humankind. For example, at present in
developed countries lifelong education is expanding and
the education industry is becoming a major sector of the
economy. The extensive time devoted to education is a
direct expression of the information crisis and indicates
that humanity is definitely close to its capacity to train
and educate the next generation. In fact, time spent on
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CrpemuresibHasA AeMOrpapuyecKas PEBOIIOLIU —
COOBITHE OI'POMHON BAXKHOCTU. /11 UICTOPUH
4eJI0BEYECTBA OHA HAMHOI'O BAXKHEE HEOJIMTUYECKON
U APYI'UX U3BECTHBIX PEBOIIOLINIH, ABJIASACH BTOPOU
10 CTENEHU BAXKHOCTH IIOCJIE OsABIeHU A HOmo,
HAJIEJIEHHOT'O PA3YMOM U CO3HAHUEM. TOIBKO Y
AHTPOMOJIOTOB OYAYILIETO HOSABUTCS BO3MOXHOCTD
OCO3HATb MACIITA0 NEPEXOA, MEPEKHUBAEMOTO
4esioBeveCcTBOM. HO U1 OLIEHKH IIEPEMEH UM IIPUAETCSA
HOAOXKIATDb BCEI'O COTHIO JIET, 4 HE MUJIJIMOHBI,
MPOIIEAIINE OT IOABICHUA HA IIJIAHETE YEJIOBEKA.

BBICTPBIN TEMII IEPEMEH, 6E3YCIIOBHO, BHEC CBOM
BKJIAJ] B HAIIPSOKEHHOCTb COBPEMEHHOM JKU3HU
Y pacraj MHOI'OBEKOBBIX MOJEJIEN PA3BUTUSA
obmecTsa. Ho mpr 3TOM MaTepranbHas OCHOBA
LUBHJIN3AUH U3MEHAETCA OBICTPEE, YEM TPAJULINHA
U MBIIIJIEHUE. BCEMUPHOE <IIPOTrPAMMHOE
obecTieyeHne» He MOCTIEBAET 34 PA3BUTHEM COOBITHH,
OyZb TO 3aTPA3HEHHE OKPYKAIOMIEN CPEBI TN
OIIPOMETYUBBINA TEXHOJIOTUYECKUN ITIporpecc. Ham
€llle IIPEACTONT IIOHATD IIPUPOAY 3TOU HEMUHYEMOU
TPaHCHOPMALIUHN U OLIEHUTD €€ MOCAEACTBUA. MOXHO
OKM/JATh CMEHBI MHTEJUIEKTYAJIbHOM I1APaAUT MBI,
KOTOpPAsd 3aTPOHET KAK TOYHBIE, TAK U I'YMAHUTAPHbIE
HayKU. B HacTynamoiem Mupe pa3sBUuTHE 4eJIOBEYECTBA
He 6ygeT 605€ee CBA3aHO C MTapaMETPAMHU
KOJIMYECTBEHHOI'O pocTa. HO IIpy 3TOM HEU3BECTHO,
TIOM/JIET JIM YEJIOBEYECTBO IO ITyTH KAYECTBEHHOTO
pOCTA, BEIGEPET AOPOTY MEAJIEHHOT'O PA3BUTH A UJIN
BOBCE JIETPAAUPYET, U HAIIA [IUBUIN3ALINA, HE HAUAA
CHJI 3AIVIAHYTD B OyAyllee, KaHeT B JIeTy.

Ceriyac 6yIeT YyMECTHBIM 3AIVIIHYTh B OIMKANITYIO
a3y UICTOPHUHU YEJIOBEYECTBA. BIUIOTH 10 HACTOAIIETO
MOMEHTA GUOJIOIMYECKOE CTPOEHHUE YETIOBEKA
OCTAaBaJIOCh HEU3MEHHBIM 1 ONIPEAENAIOCh IPUPOJOU.
Tenepb BOZHUKAET BO3MOXHOCTb BMEMIATEILCTBA B
MIPUPOJY YEIOBEKA U €€ U3MEHEHUS (TEHETUYECKOE
KOHCTPYHUPOBAHHE YEJIOBEYECTBOM CAMOIO Ce69).
BO3MOXHO, 4TO 3TH (PAKTOPHI OI'PAHUYAT JAEUCTBUE
MPEIOKEHHOM HAMM MOJeNN. HO B TO XK€ Bpems
OHH YKA3BbIBAIOT HA HOBBIE BO3MOKHOCTH, KOTOPBIE
IIO3BOJIAT YEJIOBEYECTBY BLIMTU HA NTHOU YPOBEHD
passuTua. Ecim yenosedecTBO 6y1€T MOPAIBHO U
3TUYECKHU I'OTOBO K INIOJJOOHOMY BMEIIATEILCTBY, OHO
MOJKET CTATb XO3IMHOM COOCTBEHHOU 3BOIIOIIUN
U BBIMTH 32 PAMKU IIPEJJIOKEHHON MOJIEH, TAK
KaK UCXOIHBIC ITPCATIOCHIIKN U3MCHATCA. O/:[HQKO
TPYAHO NPEJCTABUTD, YTO B 0603PUMOM OyIYIIEM,
IIPU OTCYTCTBUU JJOJKHON MUPOBOM IOJTUTUYECKON
BOJIM, MbI CMOKEM CO3HATEJILHO BO3/IEHCTBOBATD HA
IJIOOAJIBHBIN IIPOLIECC POCTA — KAK B CUJIy MACHITA04
IIPOUCXOAAIIEIO, TAK U B CUJIY TEMIIOB PA3BUTHS
COOBITHH, CAMO IIOHUMAHHUE KOTOPHBIX €II1€ HE IOTHO.

ITOCKOJIbKY MBI 1O CUX [TIOP UMEEM JJOCTATOYHO
OI'PAHUYCHHOE IPEJCTABIECHUE O PYHAAMEHTAIBHBIX
34KOHAX POCTA, CJIOKHO 1ATh KOHKPETHOE
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education is one of the reasons for low TFR’ in developed
countries.

Finally, fundamental science, which since the time
of Copernicus, Galileo and Darwin has developed as a
global cultural phenomenon, practiced internationally,
will now demand both support and a mandate to
exercise its cultural and moral responsibilities as never
before.

CONCLUSIONS

The rapid demographic revolution is an event of great
significance, and in the story of mankind it far surpasses
the Neolithic revolution and all others known in history,
ranking in its importance with the emergence of Homo,
endowed with a mind and consciousness. Only a future
anthropologist shall have a chance of understanding the
magnitude of the transition, which mankind is now to
experience. He will have to wait only a hundred years —
not the million years that have passed since the early
stages of our origins, to assess these changes.

This period of rapid change is definitely responsible
for much of the stress and strain of modern life, the
great disruption now upsetting the long established
patterns of social development. For as the numbers,
the ‘hardware’ of our world are changing faster than
the social conditions, ideas, the global ‘software’ has no
time to keep up, be it the pressure of the environment
or folly of technological progress. The nature of this
imminent transformation is yet to be fully understood
and its consequences assessed. This can be seen as the
intellectual challenge facing both the hard sciences
and the humanities. Moreover, in a world where
numerical growth is decoupled from development, it
is not yet obvious whether humanity will take up the
path of qualitative growth, or enter a pattern of slow
development, even becoming stagnant and decaying
as our civilization passes into oblivion lacking
long-term vision.

At this point it is appropriate to inquire what could
be the next step in the evolution of mankind. Up to the
present the biology of the human race has not changed
and was determined by nature. Now there is a possibility
to interfere and moderate the biology — the genetic
make-up of mankind — as humanity itself
can become a conscientious actor. It may well be
that these factors are to limit the extent of the model
and at the same time indicate the agents for change,
which could ultimately set a new dimension for the
development of mankind. In this case, if humanity is
morally and ethically ready for such interference, it may
become master of its evolution and will go beyond the
limits set by the model, as its premises will no longer
be valid. Although, with the sheer size of the world
population and the rate of events, it is difficult to imagine
how the world community can have a major effect on
the population imperative with a pronounced lack of
global governance.
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PYKOBOZACTBO K JEUCTBUIO.
MOKHO JIUIIb YKA3aTh

Ha caMmble oonue
PEKOMEHAAITNH I10 TEKYIIEI
JEMOTPaAPUUECKON ITOJTUTUKE.
CKOpPOCTD IIEPEMEH,
[IPEAEIBHOE CKATHUE
CUCTEMHOI'O COOCTBEHHOT'O
BPEMEHU UCTOPUU B IEPUOT,
JeMOrpadUuUeCcKoro nepexona
OCTaBJIAIOT MaJIO BDEMEHU

JULSI IPUHSATUS IOTUTUYECKUX
PELICHUM U UX PEAIN3ALIMH.

MBI JKUBEM B 3TOXY, KOTZA TOJIMTHKA Y BDEMEHHAS
IIKAJ14 UICTOPHUH CJIUTBI BOEJUHO.

IToxxanyi, I1aBHAA 3272494 YEJIOBEYECTBA COCTOUT
B COXPAaHEHUU CTA0MIBHOCTU U O€30IIACHOCTH,
0€3 KOTOPBIX PEIIECHHUE ITI00AIbHBIX TPOOIIEM
HEBO3MOXXHO. CKOPOCTB IIEPEMEH IIPUBOAUT K
OTCYTCTBHIO JJOJTOCPOYHBIX O65132TE/IBCTB U
COIIMAIBHOI'O INTAHUPOBAHUS B OOIIECTBE. DTO
MIPUOOPETAET OCOOOE 3HAUYEHUE B UCKIIIOUUTEIBHYIO
3MOXY JEMOI'PAPUUECKON PEBOJIIOLIMH, KOTIA
HAMPSKEHUE JOCTUTAET aTlores, IPUBOJS K
OCJIA6JIEHUIO BJIACTH, 3AKOHA U IIOPSAIKA, POCTY
KOPPYHIUH, IPECTYITHOCTU U MOPAJIBHOMY VIIAJIKY,
3aMETHOMY H4 PA3HBIX YPOBHAX MUPOBOM COLIUAJIbHOM
U NOJIMTUYECKON CTPYKTYPBL.

JaHHOE UCCIIENOBAHMUE ITOABUIIOCh B PE3Y/IBTATE
MEXJUCLUTIIMHAPHOT'O U3yYEHU S, CONMKEHUS UIEH
U1 METOJOB U3 OOIACTEN 3HAHUS, JABHO PA3/ICICHHBIX
Tpaguuued u uCTopueh. IIOCKONbKY MOJEIIb
HOJIYYMJIA PACIPOCTPAHEHUE U ObLIA PACIIHPEHA
JAIBHEHUIINME UCCJIEJOBAHUSAMU, OHA CIIOCOOHA
IIOMOYb 60JI€€E TTTyOOKOMY MOHUMAHHIO ITOJIOKEHU
JleJI BCOBPEMEHHOM MUpe. OHA IPEIATAET ObIIee
oJIe PabOTHI A1 AaHTPOIIOJIOIOB, UCTOPUKOB,
JEMOTpadOB U COLTUOJIOTOB, CIEIIUAINUCTOB B OOIACTH
3BOJIIOLIMU Y€JI0OBEKA U FTEHETUKU. DKOHOMHUCTAM OHA
OPEIAraeT YHUBEPCAJIbHBIN U (DYHJAMEHTAIbHBIN
MOAXOJ, K OLICHKE IIEPCIEKTUB POCTA U PA3BUTHUSL.
MeukaM, a TAKXKE HOJTUTHUKAM MOJIE/Ib YKA3bIBAET
H4 UICTOYHHKH CTPECCA U HAIIPAXKEHHOCTH,
YIPOXKAIOMHE 6E30ITACHOCTH KAK MUPA B IIEJIOM,

TAK M KAKJOI'O U3 HAC B 9TOT IIEPEXOAHDBIN IIEPUOL,
YHUKAJIbHBIA B UICTOPHH YEJIOBEYECTBA. BO BCAKOM
CJIy4ae, B HAPOXKAAIOIMEMCS MUPE ITTOOATBHON
JIEMOTPaAPUUECKON CTAOUIBHOCTHU OYJET JOCTATOYHO
BPEMEHH JIJIs PA3pEMIEHU TPOO6IIEM, KOTOPBIE IO U
cosganu cebe camu. ECTh HaJIeK/1a, YTO PEIMIEHUE
ITUX NIPOHBIIEM HE OYJET COPOBOXKIATHCS BCCOOIUM
KPH3UCOM, IIOCKOJIBKY 33/1d4d POCTA IEPECTAHET
OBITb JOMUHUPYIOIIEH B HAIMIEH )KU3HU. DTO BCENAET
HEKOTOPYIO JOJIIO OIITUMU3MA U YBEPEHHOCTH B TOM,
4TO 4YEJIOBEYECTBO HAUJET BBIXO/ U3 COBPEMEHHOI'O
TYIIHUKA.

As the fundamental understanding of growth is still
rather limited, definitive advice for action is hard to
provide — apart from very general recommendations,
which lead to current demographic policies. The rate
of change, the ultimate compression of the systemic
Eigen-time of history at the demographic transition,
leaves no time for political decisions to be worked out
and properly implemented. For it is now when the
time-scale of history and politics merge.

Probably the most important issue is to ensure, by
all means, the stability and security of the world to be,
as the prerequisite for resolving global problems. The
rate of change itself leads to the absence of long term
commitments and socially relevant planingin society.
This is all the more significant during the singular
epoch of the demographic revolution, when these
tensions are the greatest, leading to the current loss
of governance, law and order, corruption, criminality
and moral decay seen on many levels of society and
political structures of the world.

These studies are the outcome of an attempt to
develop interdisciplinary understanding by bridging
ideas and methods coming from areas of research
long separated by tradition and history. As the model
is supported by further research and gains ground, the
insight it provides should lead to greater understanding
of the present state of world affairs. It may offer a
common frame of reference for anthropology and
history, demography and sociology, for studies in
human evolution and genetics. For economists it
provides a universal and general framework for
assessing our growth and development. For doctors
and politicians alike it can indicate the sources of
stress and tension in this transient period, unique
throughout all human development and affecting
both the individual and society in terms of personal
and global security and stability. Still, in the emerging
world of a stabilised global population there will be a
lot of restructured time to resolve these problems of
our own making, hope fully managing them without
a major disruption, as the challenge of growth will
cease to dominate our life. This may provide us with
some optimism in facing the present predicament of
mankind.
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